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FOREWORD 


The objective of the QuarreRLy Review or OrHTHALMOLOGY is to bring together 
in one publication concise but authoritative abstracts of current articles on ophthal- 
mology, aceording to an all inclusive plan which will include all special. state, and 
national journals as well as the bulletins of clinics, hospitals, ete. and the transactions 
of meetings. This will embrace both the domestic and foreign literature. 

To assist the reader to locate quickly the articles of current interest all data will 
be classified and published according to the following systematic plan: 


Anatomy, Embryology, Heredity, De- Neuro-Ophthalmology, Optic Nerve, 
velopment and Nutrition Visual Pathways, Centers and Visual 
Fields 


Optics, Physiology and Psychology of 


Vision Eyeballs, Exophthalmos and 


Enophthalmos 
Glaucoma and Hypotony e 
Lacrimal Apparatus 


Physiology, Chemistry and Biochemistry 


of the Eye 


Pathology, Bacteriology and Immunol Evelids 
ogy 
Diagnostic Methods of Examination Allergy 


Anesthesia 

Medical Ophthalmology 

Pharmac ology, Toxicology and 
Therapeutics 


Riomicroscopy and Photography 


Ocular Movements and Motor Anomal- 
ies, Nvstagmus, Reading Disability 


Anomalies of Refraction and Accommo- Comparative Ophthalmology : 
dation, Contact Lenses Tropical Ophthalmology 7 
Conjunetiva Hygiene, Prophlylaxis, Occupational 
Cornea, Selera and Tenon’s Capsule Ophthalmology and Injuries ; 
Anterior Chamber and Pupil Iiumination and Illuminating 
Uveal Tract and Sympathetic Ophthal Engineering 
mitis Ophthalmic Sociology 


Education, History and Institutions 
Miscellaneous 
Vitreous Humor Rook Reviews 
Retina 


Crystalline Lens 


Announcements 


In each section there will be published a series of annotated references under the 


| heading, “References to Current Articles.” To save the reader's time and also to assist 


in the compilation of bibliographies these references will invariably refer to articles 
of an academic nature or those making similar reports to abstracts recently published 
on the same subject. A cumulative index in the concluding numbers of each volume 
will provide further aid in locating specific references. Constructive criticism will 
be appreciated. 


\ section entitled International Record of Ophthalmology is to be included at the 
beginning of the journal. The Record Section will consist of advanced clinical and 
experimental reports. 


Published Quarterly by 
WASHINGTON INSTITUTE OF MEDICINE 


1708 MASSACHUSETTS AVI N.W., WASHINGTON 6, D.¢ 


THE 


Félix Marti Ibanez. M.D. 
Editorial Director and International Editor 


Editorial Offices {dvertising Department 
19°. East 62nd Street, New York 21, N.Y 667 Madison Avenue, New York 21, N. Y. 


\ cumulative cross reference index is included in the tinal issue of each volume. Subseription rate: 
1 vear, S1L00: 3 years, $28.00. Copyright 1951 by Washington Institute of Medicine. Entered 
is second class matter at New York, N. Y.. under the Act of March 3, 1879. Printed in U.S.A. 
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Eucupin are more potent and therefore 
produce a clinically more desirable local 
analgesic effect. 

Otodyne is slightly viscous, thus adher- 
ence of the active ingredients to the epider- 
mal surface is promoted. Hygroscopic ac- 


tion effects mild decongestion. 


**Eucupin’—Brand of isoamylhydrocupreine ts a 
registered trademark of White Laboratories, Inc 


NEW—two analgesics combined for 
complemental effect 


EUCUPIN 
for long-sustained 
| 


ZOLAMINE 
for more rapid relief 


DURATION OF ANESTHESIA 


Formula: 
Zolamine (N, N-dimethyl-N’2-thiazolyl-N*-p- 
methoxybenzyl-ethylenediamine) . 
Eucupin® dihydrochloride* 
Polyethylene glycol. .. . 
Dropper bottles of Yz fluid ounce (15 cc.) 


While OTODYNE NEW ANALGESIC EAR DROP 


WHITE 
LABORATORIES, INC. 
Pharmaceutical 
Manufacturers, 
Newark 7, N 


ig 
| 
0.1°, 
q 
‘ 
™ \ 


Quarterly Review of OPHTHALMOLOGY | 

VOLUME 7 NO. 2 JUNE 1951 

Incorporating the International Record of Ophthalmology 

INTERNATIONAL RECORD 

Clinical Electroretinography. A Review of the Literature “— 
Jerry Hart Jaconsox, Conrap Berens, M.D. 

Abstracts on Military and Aviation Ophthalmology and Visual Sciences 3 


Coxrap Berens, Bensamin Suerparp, M.D. 


OPHTHALMOLOGY 


Ocular Movements and Motor Anomalies, \ystagmus. 
Reading Disability 


Surgical Management of Concomitant Strabismus 


Anomalies of Refraction and Accommodation, Contact Lenses 


An Analysis of Inhomogeneity of Myopia in Adults 


Skiametric Determination of the Near-Point Rx 


Phe Stigmatoscopy Methed of Determining the Binocular Refractive Statu- 


Experimental Studies of Fatigue of Accommodation 


lrifocals, Fitting Possibilities and Problems: Part 1. Part I 


Twelve Consecutive Case Reports from the Contact Lens Clini 


Conjunctiva 


The Ocular-Mucous Membrane Syndrome 


The Zone of Clear Single Vision at the Upper Levels of Accommodation and Convergence 


Surgical Treatment of Recurrent Ptervgium by an Autoplastic Procedure with a Free Graft 


from the Conjunctiva 


Cornea, Sclera and Tenon’s Capsule 


\ New Electro-Motor Cornea-Trephine 


Keratitis of Mycosis Fungoides 


Fixation of a Corneal Graft by an Acrylic Splint 


Uveal Tract and Sympathetic Ophthalmitis 


Is Irido-Cylitis a Tissue or a Humoral Disease? 165 


. 
| 
| 
. 
159 
160) 
160 
i 
In2 
4 
16 
a 
7 


Crystalline Lens 


Oreton and ACTH Found To Improve Vision and General Physical Condition Among Rela- 


tively Young Cataract Patients Suffering from Glandular Deticiencies 
A Forceps for Corneoscleral Sutures 
Postoperative Hemorrhages in Cataract 167 
Ultra Short-Wave Therapy in Postoperative (Extracapsular) Treatment of Cataract 


Medical Treatment of Cataract 


Retina 


Congenital Retinal Fold, in Association with Pseudopapillitis 


Angioid Streaks of «the Retina: Discussion of Heredity and Evolution 


Glaucoma and Hypotons 


Elliot's Operation Is Only an Inclusion of the Iris of the Ciliary Body 


ky elids 


On the Spasmodi 


Retraction of the Upper Evelid Wo 


Veuro-Ophthalmology. Optic Nerve, Visual Pathways. 
Centers and Visual Fields 


Homonymous Hemianopia with Partial Sparing of the Macula 


Vedical Ophthalmology 
Phe Ocular Manifestations of Hysteria 


The Eye in Hyperthyroidism 


al Evaluation 


A Clini 


Gantrisin in the Treatment of Conjunctivitis, 


Pharmacology. Toxicology and Therapeutics 


Eales’ Disease Treated with Cortisone, Streptomycin and Vitamin ¢ 


Four ¢ 


Puberculosis Treated with Trimethoxy-Aurine 


ases of Ocular 


Fopical Aureomycin (Oily Suspension) in Ophthalmology. First Reports on 47 Cases 
Further Experiences with PAS 174 


The Bacteriology of Eve Infections in the Mid-West, U.S.A. 


Use of Aureomyein and Chloramphenicol in the Treatment of Trachoma 


Industrial Ophthalmology 


Eves in Industry 


Wiscellaneous 


Retrolental Fibroplasia. Report of Two South African Cases and a Brief Review of the Litera- 


lire 


Blindness in Premature Infants. with Special Reference to Retrolental Fibroplasia 


An Analysis ef Television and Eve Strain 178 


The Effects of Continuous Light of Darkness on Thyroid Function in Mice 


Jak 
16s 
169 
169 
I. 
170 
171 
172 ae 
2 
172 
173 
175 
176 
on 
| 
‘ 
7 


The fever of measles, the pruritus of chickenpox or 
the sore throat of scarlet fever will find pleasant 


relief in Aspergum. 


For childhood’s pains and fevers, Aspergum is 
ideal—it is willingly accepted by the patient and it 


presents acetylsalicylic acid in a rapidly effective form. 


Aspergum is promoted ethically; is not advertised 


to the public. 
Each pleasantly flavored tablet of Aspergum contains 
34 grains of acetylsalicylic acid—a dosage form 


uniquely fitted to childhood requirements. 


- 
\ 
7 
| 
| 
aspergum 


... they eliminate the “big jump” from 
distance to reading segment in bifocals. 

Gradual transition through three 
focal powers, placed at normal seeing 
levels, means CVs are easier to wear 
than bifocals. So, not only do they 
provide clear, natural vision in all 
ranges, but presbyopes can see at arm’s 


length without tilting their heads. 


THEY LOOK YOUNG WHEN THEY SEE YOUNG 


“Research Keeps Univis First” 


Notice the resemblance ? 


(©) 


Univis Continuous Vision Lenses are like a stepstool because... 


Prescribe Univis Continuous Vision 
Lenses for patients over 1.25 D. and see 
just what comfortable, normal vision 
—and the youthful seeing habits that 
go with it—will do for your practice ! 

CVs have proved better than 99°7 
satisfactory in use. For the other less than 
1, satisfaction is insured by Univis. 


THE UNIVIS LENSCO. © DAYTON 1, OHIO 


AND FOR 


FOOLPROOF ez 


available 
through your 
laboratory with 
The Presbyopic 
Trial Set or on 
special order at 
nominal cost. 


| 
| 
| 
| 
WITH 
—— 


A hroad 
antimicrobial 


spectru mi: 


staphylococci 

streptococci 

pneumococci 

gonococci 

H. influenzae 

Koch-Weeks bacillus 
Vorax-Axenfeld diplobacillus 
Friedlander’s bacillus 

E. coli 


A. aerogenes 


{ wide clinical 


range: 


conjunctivitis 

blepharitis 

keratitis 

hordeola 

dendritic ulcer 

corneal ulcer 

epiphora secondary to 
conjunctival infection 
preoperative prophylaxis 


ocular 
m fections 


CRYSTALLINE 


HYDROCHLORIDE 

for topical use only 

Crystalline Terramyecin Hydrochloride is available as: Capsules, 250 mg., bottles 
of 16 and 100; 100 mg., bottles of 25 and 100; bottles of 25 and 100; Elixir 
(formerly Terrabon), 1.5 Gm. with 1 fl. oz. of diluent; Intravenous, 10 ce. vial, 
20 ce. vial, 500 mg.: Ophthalmic Ointment, per Gm. ointment, 
Ophthalmic Solution, 5 ce. 
tion of topical solutions. 


4 CRYSTALLINE 
lerramvein 


Supplied as a dry mixture of Crystalline Terramycin Hydro- 


50 mg., 


1 mg. 


dropper-vials, 25 mg. for prepara 


250 mg.;: 
tubes of 


HYDROCHLORIDE 


chloride and a sodium borate-sodium chloride buffer for 
preparation of topical solutions. Each 5 cc. vial provides 25 
mg. of Terramycin to be dissolved in 5 cc. of Water for Injec- 
tion, U.S.P. Solutions are isotonic with lacrimal fluid and 
buffered to pH 8.2. 


In deep-seated and systemic infections, local treatment is 
recommended as an adjunct to oral Terramycin therapy. 


Antibiotic Division 
CHILAS. PFIZER & CO., INC, 
Brooklyn 6, 


Pfizer 


— 
& 
— | 
lerramycin 
| 
: 


oe hydrochloride, a well tolerated, reliable vaso- 
constrictor and mydriatic, is available in various concentrations and 
several forms for a variety of ophthalmic indications. } 


Congestive conjunctivitis: 1/8% solution. 


For rapid relief of itching, smarting and excessive tearing due to 
physical or chemical irritants or allergy. 


Refraction, funduscopic examination: 2.5% solution and 1% emulsion. 
For prompt and short acting mydriasis virtually free from 
cycloplegia. 


| 4 Preoperative Use: 2.5% solution and 10% solution. 


For short acting powerful mydriatic effect, «pplied 30 to 60 minutes | 
before surgery. 


Uveitis, posterior synechiae: 10% solution and 10% emulsion. 

For freeing recently formed posterior 

synechiae as well as for prevention 
of synechiae formation in uveitis 
(with atropine). 


| 
Glaucoma (certain cases and tests): 10% N FA-SYN PH AIN 


solution, 10% emulsion and 2.5% solution. 
For the provocative test for angle block HYDROCHLORIDE 
as well as for the shadow test. Brand of 
Phenylephrine hydrochloride 


nc 


New Yorn 13, N. Y. 


Neo-S;nephrine, trademark reg. U.S. & Canada 


) 
| = \ \ | 
| &g 
| 
| | 
| 


Quarterly Review of OPHTHALMOLOGY 


VOLUME 7 NO. 2 JUNE 1951 


Incorporating the International Record of Ophthalmology 


‘4° . . * 
Clinical Electroretinography 
A REVIEW OF THE LITERATURE 


Jerry Hart Jacobson, M.D. and Conrad Berens, M.D. 


DEPARTMENT OF OPHTHALMOLOGICAL RESFARCH 
NEW YORK FYF AND FAR INFIRMARY, NEW YORK, N. Y. 


For several decades the electrical phenomena associated with physiologic activity have 
been recorded by physiologists and clinicians in studying diverse organ systems. Among 
the various methods of measuring biologic processes, the electrocardiograph is the most 
widely used. In addition, electrical studies have been made of the function of muscles, 
the urinary bladder, and the stomach. The eye was ohe of the first organs to which this 
technic was applied, for in 1866, Holmgren** devised a means for ‘an objective expres- 
sion of the effect of light upon the retina.’ Apparently, he had been influenced by the 
earlier work of Dubois Reymond, who had demonstrated the existence of an electrical 
potential in the eye at rest and the electrical fluctuation of functioning nerves in general. 

Independently, at about the same time, Dewar and McKendrick'5. '® also studied the 
phenomenon. These early workers demonstrated, both in human and in excised animal 
eyes, the development of a slow change in electrical potential when the eye was stimulated 
with light. It has been considered that this electrical change, which is now called the 
electroretinogram (or ERG) when recorded, is a manifestation of the activity of the 
retina. Part of this clectrical disturbance is mirrored in the discharge of the optic nerve 
and, thereby, carried to higher levels of the central nervous system. 

Gotch,’! using the capillary electrometer, in 1903, was the first to obtain a tracing 
of the form which is now considered to be the normal criterion. 

As a result of the development of the vacuum tube, accuracy and ease of recording 
electrical phenomena were increased. This instrument permits tremendous magnification 
of electrical potential fluctuation, with little or no distortion, and made further investiga- 
tion possible. 

The first to make use of this technic were Chaffee, Bovie, and Hampson!? in 1923 
Their results were, in the main, verification and more detailed analysis of previously 


* Aided by a grant from the Ophthalmalogical Foundation, Inc 
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observed facts. Adrian! used the new method to record changes in the optic nerve of the 
frog, and Hartline*!. ‘2 demonstrated that increasing intensity of illumination on the eye 
resulted in increasing frequency of optic nerve discharge, similar to the findings in other 
functioning nerves 

As a result of the work of these men and that of Einthoven,'” Jolly,!? Adrian,--*4 
von Bricke and Garten,’! and Piper*® the form of the vertebrate ERG was delineated 
(fig. 1). After a short latent period there is an initial negative a-wave followed by the 
sharply rising positive b-wave, a more slowly increasing positive potential, the c-wave, 
and when the stimulus is removed, the positive off-effect or d-wave 


Fic. 1. Electroretinogram of E-type, as analyzed by Granit to show Pl 
t 


In the last two decades much of the finest work on this subject has come from the 
Nobel Institute for Neurophysiology, in Stockholm. Ragnar Granit, whose book sets the 
main theme of the work, with K. O. Donner, Therman, Bernhard, Skoglund and others, 
has subjected the ERG to rigid investigation. 

Granit and others, in an attempt to analyze the complex wave, have determined that 
it is made of three components, which have been called, P1, P2, and P3 (fig. 1). The 
analysis of the ERG into these component parts has been possible because of the discovery 
by Bernhard and Skoglund,’ Beuchelt,* and others that it is possible to depress, ditfer- 
entially, these three components by use of a variety of chemical and physical agents. The 
names Pl, P2, and P3 are based on the order of their obliteration under increasing 
depth of ether anesthesta. Using a micro-electrode technic on animal eyes, it was found 
that Pl appears only in dark-adapted eyes, ts later in developing, and causes the slow 
rise or c-wave. The positive component P2 is somewhat slower to respond but, under 
normal conditions, is of much greater magnitude than P3. It ts responsible for the next 
and greatest positive component of the ERG, the b-wave. The negative component P3 
is the most labile of the three 

The off-effect, or d-wave, can be explained as a result of the interaction of the 
quickly disappearing negative P3 and the more slowly vitiating positive P2. The loss 
of the negative P3, coming carlier, produces an impulse of positivity due to the per- 


sistence of P2 
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From the experimental data collected, the following facts about Pl, P2, and P3 were 
drawn. P1, the element first to disappear under ether, is usually not present in light- 
adapted eyes. It is potentiated by the presence of adrenalin, to the extent that it will, 
in the presence of this substance, show up in light adaptation. P1 is insignificant at low 
light intensities and seems to be able to sensitize the retina to the P2 wave. It ts thought, 
thereby, to diminish the refractory period of perception in going from a dark to light 
environment. 


Fic. 2. Patient with contact lens electrode in place, as used in recording ERG 


P2 and its equivalent, the b-wave,?? are now thought to be the components of the 
ERG which are mirrored in the response of the optic nerve: This response, in turn, causes 
the subjective sensation of sight. It also has been assumed that the height of the b-wave 
may be used as a measure of the magnitude of retinal response and function. 

To this analysis, Granit,? in 1936, added the concept of two types of retinas, differ- 
entiated by their electrical response to intermittent stimulation. Subjectively, when the 
frequency of repeated stimuli of like intensity is increased gradually, a certain critical 
frequency—the fusion frequency—is developed. At this frequency, the stimuli are 
no longer separated but appear as one sustained light. The frequency, at which this is 
obtained, varies directly with the intensity of the stimulus (Ferry-Porter law). At fre- 
quencies slightly lower than those required to cause fusion, the subjective sensation of 
flicker is experienced. According to Granit, there are two types of retina, the E and I 


CLINICAL ELECTRORETINOGRAPHY Jacobson and Berens 
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The E, the excitatory type. is characterized by an ERG at flicker frequency, which is a 
succession of positive wavelets, while the I, the inhibitory type, develops a series otf 
negative waves 

The E type retina is characteristically that of mammals and has a smaller a-wave and 
off-etfect (d-wave). The cat, with a predominently rod retina, is the E type, and the 
pigeon, a predominently cone retina, is always the I type. On this basis, E and I are 
considered characteristic of rods and cones, respectively. In those retinas of mixed E and I 
types, as in the frog and owl, there is a low fusion frequency, which is characteristic of 
the E type in dark adaptation and of an I type, with a higher fusion frequency, at higher 
degrees of illumination. 

With these basic facts, men like Adrian,’ 2. 5. 4 Granit,!*: 22-29 Bartley,’ Donner,'’: 
Charpentier,'* Bishop,’!” Hartline,‘!32 Pieron and Segal,>> and Rushton 
have contributed to such fundamental physiologic problems in animals, as color vision, 
vitamin A deficiency, light and dark adaptation, and correspondence between retinal and 
optical cortical response. On the basis of these studies, Granit postulated the dominator- 
modulator theory of color vision. 


CLINICAL ELECTRORETINOGRAPHY 


Human clectroretinography has been somewhat slower to develop. Dewar,'® one of 


the first men to observe the phenomenon, recorded human ERG's, but only a few, because 
) of the difficulty of applying the technic. Hartline,*° in 1925, developed two methods for 
retaining the electrodes in contact with human eyes. He used a saline bath inside water- 
tight goggles, with the electrode in contact with the saline, and thus, indirectly with the 
eye. As an alternative, a saline-soaked piece of cotton was laid on the limbus. Using a 
limbal electrode, Sachs and Kohlrausch, quoted by Granit, also recorded the potentials 
on a few patients. In 1933, Cooper, Creed, and Granit'* devised a cotton wick technic 
which produced good results. Other investigators, notably Kahn and Lowenstein,*’ appar- 
ently believed the technical difficulties were insurmountable, due to blinking and move 
ments of the globe; but they did record some human ERG’s. All of these men found an 
E type curve, similar to animal ERG’s. 

In 1944, Adrian? showed that there are two different types of human response to 
colored lights, which he called photopic and scotopic. He used a moist thread on the 
cornea as an electrode. In his studies, the diphasic photopic curve was most marked in 
response to a red light and was absent when a blue light was the stimulus. This response 
was unaffected by light adaptation and was not increased by dark adaptation. The scotopic 
curve of response, a monophasic positive, was absent in light-adapted eyes but greatly 
increased in amplitude in dark adaptation. Stimulation with deep blue light caused a 
scotopic type curve. Light of intermediate color produced responses containing both 
photopic and scotopic qualities. The two types of response were able to be differentiated 
by repeated stimulation. The scotopic response is greatly diminished in magnitude on 
successive stimuli, while the photopic response to repeated stimuli remains approximately 
the same as the initial response. The fact that dark adaptation obliterates the negative 
a-wave and increases and prolongs the b-wave was verified a short time later by Karpe and 


Tansley. 
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As a result of the work of Lorrin Riggs,”: *7 in this country, and Gésta Karpe, in 
Sweden, the use of a silver-silver chloride nonpolarizable electrode, set into a specially 
built contact lens, has facilitated the recording of the human ERG. The advantages of 
this type of electrode are numerous. For example, there is no drying of the eye, no change 
in the potential due to alterations in position of the eye, and the patient experiences less 
discomfort. Some flexibility of technic is gained by the patient's ability to move his eye. 
This type of electrode is also more efficient in picking up the potentials. Since the 
electrode is held at the limbus corneae, there is no injury to the cornea. Moreover, by 
painting Opaque rings on the lens, artificial control of the size of the pupil is possible. 

Since the potential to be measured and recorded is of extremely low magnitude (in 
the region of 50 to 500 microvolts, or millionths of a volt), it is essential to guard 
against “stray” potentials. At first, an automobile in the neighborhood was thought to 
cause sufficient disturbance to make the determination impossible. In an attempt to 
prevent this, Karpe used a specially built room, the walls of which were lined with 
aluminum foil, and carefully grounded cages for the patient, machine, and observer. In 
his later work, however,4” those precautions were found to be unnecessary, thus per- 
mitting the equipment to be portable and available for clinical determinations in any 
ordinary hospital room. Figure 2 shows the apparatus in Operation. 

In all recent work, an indifferent wire lead, attached to a silver-silver chloride 
electrode on the forehead, is utilized as a ground 

In Karpe's first large series of clinical electroretinograms,** he studied the effects of 
air, mydriatics, errors of refraction, and motion of the eye and eyelids upon the ERG 
In marked contrast to the opinions of previous workers, he obtained satisfactory records 
in 95 per cent of the subjects. Some required sedation, and a few were given local 
akinesia, but the majority was able to tolerate the test without special aid. 

This series consisted of 74 normal eyes in 48 patients. White light at 1/25 se 
exposure was used, and the resultant curves resembled those presented above. On the 
basis of these determinations, Karpe attempted to set a range of amplitude for the 
b-wave in normal eyes and also to establish the normal latent period. His findings 
indicated a b-wave of 0.23 to 0.51 millivolts and a latent period of 40 milliseconds as 
normal. The a-wave was lacking in most of the records. as would be expected in the 
excitatory type of retina in mammals 

With this normal range of b-wave in mind, 83 pathologic eyes were studied, and 
four tentative types of abnormal ERG were outlined. the height or magnitude of the 
b constituent being used as the criterion. since this clement is the one conducted into 
the optic nerve. In 22 instances, a subnormal ERG. in which the maximal b-wave was 
less than 0.18 mV, was obtained. The causes for this type of ERG included high myopia, 
detached retina, edematous retina, hypertensive retinopathy, retinitis pigmentosa, glau- 
oma, cataract, and embolism of the central retinal artery. In a case of thrombosis of th: 
central retinal vein, the ERG was subnormal but became normal when the eye healed 
spontaneously and recovered function 

A negative ERG, characterized by a markedly diminished b-wave and a large, negative 
a-wave, was obtained in another case of thrombosis of the central retinal vein and in a 


case Of retinitis pigmentosa. 
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An extinguished ERG, showing no response, was observed in myopia associated with 
detached retina, in periphlebitis of the retina with secondary atrophy of the optic nerve 
ina blind eye due to cataract, and in retinitis pigmentosa 

A supernormal ERG, with maximum b-wave of more than 0.55 mV, was observed 
in thrombosis of the central retinal vein, papillitis, and acute optic neuritis 

An ERG within normal limits, however, was found in the following diseases: peri- 
phlebitis retinae, thrombosis of the retinal veins, retinal detachment, heredomacular 
degeneration, strabismus, glaucoma, choroiditis, and cataract. These normal results in 
pathologic conditions, however, do not vitiate the value of the procedure Most (all but 
three) are not diseases of the retina and would not be expected to affect the record. In 
fact, the method, when refined, may serve to differentiate retinal from retro- or post- 
retinal discase 

Ot the cases with vein thrombosis, there were 2 with normal ERG’s and 1 with 
supernormal ERG which healed spontaneously without loss of vision. The 3 cases with 
negative and subnormal ERG’s had permanent visual loss 

Ot the retinal detachment cases, 4 with subnormal ERG's, prior to successful opera- 
tions, continued to have a subnormal ERG and partial vision postoperatively. The one 
detachment with a normal ERG went on to a spontaneous recovery. One eye with a 
subnormal ERG did not heal 

In a later paper, Karpe*! discussed the use of clectroretinograms in the early diagnosis 
of siderosis retinac. In the presence of a metallic foreign body in the eye, the decision 
as to the necessity for removal of such an object rests, in part, on whether or not the 
surgeon believes siderosis may develop. With the ERG, it is possible to detect siderosis 
in its incipiency before clinical signs are visible. The early changes, which are reversible, 
consist of an increased P2 and P3. Later changes in the nature of a negative or extin- 
guished ERG are irreversible. It is thought, therefore, that the ERG may offer aid in 
prognosis and therapy of intra-ocular foreign bodies 

In another work, Karpe,*? on the basis of 42 cases, came to the following conclusions 
concerning the ERG in detachment of the retina: 

|. The ERG its typically diminished or depressed 

». The larger the detachment, the closer the ERG approaches abolition 
3. In unilateral detachment, the healthy eye usually has a smaller b-wave than normal. 
#. Cases in which larger potentials (b-waves) are present preoperatively have better 


operative results than those cases with b-waves of lower preoperative amplitude 


In this country, Lorrin Riggs and his co-workers, Johnson, Berry, Wayner, and 
Armington at Brown University, have studied many ERG's, using a contact lens electrode 
and oscillographic means of recording. They have found by experimenting with varying 
degrees of brightness of illumination®* that the response will vary as the stimulus intensity 
is changed. With high degrees of brightness, a large a-wave is produced, followed by a 
b-wave. When the brightness of the test flash is reduced, the a-wave is diminished, finally 
disappearing at low levels. As the intensity of the stimulus is reduced, the b-wave 
diminishes in amplitude and a longer latent period is present. Light adaptation of the 
retina, prior to stimulation, greatly diminishes the amplitude of the response. The sensi- 


tivity of the eye as clectrically determined, therefore, has been defined as the reciprocal 
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of the intensity of stimulus required to elicit a definite wave torm With this definition 
in mind, it appears that light adaptation diminishes the sensitivity of the eye. 

Contirming the carlier findings of Adrian,2-) Riggs found that red light stimulation 
produced an initial quick diphasic response not found with blue light, which 1s the 
photopic component of Adrian. Johnson*s concluded that the b-wave is a scotopic func- 
tion no matter what the color of stimulation. The amplitude of the b-wave was found to 
be dependent upon dark adaptation prior to stimulation. Using a normal color vision 
subject, confirmation of Adrian's photopic and scotopic factors was obtained. Light 
adaptation in colored light was found to produce effects similar to those in white light, 
and blue and green light was considered more effective in the production ot b-waves 
than yellow or red 

In another group of experiments, the electrical and psychophysical subjective lumin 
osity curves were plotted.5* The intensity of illumination required by a stimulus of a 
given wave length to produce a b-wave of given amplitude was determined for several 
colors. The curve resulting from these data was compared to a subjectively determined 
photopic and scotopic curve. It was found that the electrical data for the light- and the 
dark-adapted eye agree more closely with the scotopic subjective curve than with the 
photopic. The lights of shorter wave lengths, however, are somewhat more effective in 
producing electrical response than would be predicted from the subjective scotopic curve 

Monnier and Amsler,4? in studying a patient with gradual loss of visual fields follow- 
ing trauma, localized the site of the lesion by recording the ERG. A normal ERG was 
elicited and was interpreted as indicating a suprarctinal location of the disease. 

Monnier*? also used the ERG in a new type of objective perimetry, in which the 
position, duration, and intensity of the stimulating light, placed along the arc of a pert- 
meter, with the patient fixing the center, were correlated to the height of the b-wave 
In the course of this work, it was found that what had, at first, been thought to be a 
consensual ERG, evoked in one eye upon stimulation of the other, probably resulted from 
recording the action potentials of the sphincter pupillae 

Monnier and Bochm#*-*" studied 1,000 ERG’s and determined the latent period to 
be from 50 to 100 milliseconds and the mean b-wave to be from 0.05 to 0.1 millivolts 
They also concluded that the amplitude of response is increased and the latent period 
diminished as the stimulus approaches the macula. In another investigation,®' it was 
found that the objective and subjective fusion frequencies coincided. Employing simul- 
taneous electro-encephalograms and clectroretinograms, Monnier and Jeanneret*’ and 


Monnier and Meier*! investigated the postretinal blocking time, i.e., the time required 


for a retinal impulse to traverse the optic pathway and affect the basic rhythm of the 


electro-encephalogram.* This change in the EEG is thought to signify arrival of the re- 


sponse at the cortex. Similar studies were performed on rabbits by Bartley,> who recorded 
the potential of the retina and the optic cortex. At present Burian!! ts applying this 
method to amblyopia cx anopsia and may use this dual technic, as des: ribed by Bishop, 
in animal experiments 

Leydhecker** recorded a series of 107 ERG's from 73 glaucomatous eyes in 34 


patients. He found no significant correlation between height of b-waves and visual field 


The postretinal blocking time is increased in tabetic atrophy 
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loss, but there was some indication that the height of the b-wave is related to the size of 
the pupil. 
Wirth’’ has studied the processes, which Granit has called Pl and P3, elicting the 
former with low intensity, prolonged illumination and the latter in a light-adapted eye 
with smail central stimulation. Thus he verified the concept of the inhibitory nature of 
P3, which Granit had postulated as a result of micro-clectrode technics in animals. 
Maione*® and Magitot*> have written review articles on the subject. Noell5+ studied 
the ERG of rabbits, cats and monkeys during occlusion of the retinal blood flow and 
that of man during black-out. He concluded that the susc eptibility to anoxia of the various 
retinal processes varied with the species studied, and that in man, the retinal ganglion 
cells seemed to be the most susceptible to anoxia. 
Karpe, Rickenbach, and Thomasson*) have recently studied 74 cyes in patients » 
over 50. The b-wave was found to be of slightly lesser magnitude in these older patients 
than in the younger group. Of the older patients, those over 65 had the smallest b-wave. 


Holubar and Kohlick*+ have studied flicker sensation in ERG and EEG in man. 
rabbit, and frog. 


At the New York Eye and Ear Infirmary, we have recently begun to record ERG’s. 


To date, the findings in both eyes on 35 different paticnts have been noted. In one 


case of hysterical loss of vision, it was impossible to pertorm the test, but there have 


been no untoward after effects 


The equipment recommended by Karpe has been used, but the indifferent electrode 


is held in the mouth instead of being attached to a speculum. The speculum seems 


unnecessary and is a major cause of discomfort 


Thus far, the tracings have been on normal eyes, and our findings, while of the same 


magnitude and form as those reported by previous investigators, are too few in number 


tor statistical analysis. The evaluation of clectroretinography in clinical ophthalmology 
is planned in the future 


In many disease processes, the ophthalmologist has ditficulty in evaluating therapy, 


since the patient's subjective sense of improvement or subjective increase in visual acuity 


is the only means of determining progress. An increase in acuity of one or two lines may 


be due to learning, or memorization of the chart, and a certain amount of ambiguity 


results. If this method provides an objective means of determining such progress, as it 


may, for example in retinitis pigmentosa, it would be a contribution to clinical 
ophthalmology 


This test may also be of value in those diseases in which it is important to know 
retinal function when the retina cannot be observed, as in cataract. It has been pointed 
out by Karpe and Tansley*’ that the ERG, being primarily a rod phenomenon, is not a 
reliable index of macular function. It is, instead, an indication of total retinal function 
A normal ERG ts found in macular degeneration, but in degenerations of the peripheral 
retina, with normal central vision, but marked loss of field. the ERG is diminished 

The potential uses of the technic are many in clinical ophthalmology, and only its 


repeated use in many discases will allow ophthalmologists to determine its place in the 
armamentarium of the clinician 
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SUMMARY 


1. The historical development of clectroretinography is discussed. 
2. Electroretinography, a clinical method of recording the electric potential in the 
retina following light stimulation, has been used in several clinical entities. It may, in 


the future, prove to be a valuable diagnostic and prognostic aid. The test has already been 


found useful in cases of retinal detachment, siderosis retinae, and retinitis pigmentosa. 


3. When combined with simultaneous clectro-cncephalography, the method enables 
determination of the speed and mode of transmission of the impulse from the eye to 
the brain. 

1. Electroretinography provides an objective method for the determination of retinal 
function. When the retina cannot be seen due to opaque media, this test may be of great 
value. Since the response is, however, one of total retina, it probably cannot be expected 
to aid in assessing macular function 


5. A total of 70 clectroretinograms have been recorded at the New York Eye and 
Ear Infirmary. No ditticulty was found in performing the tests. 
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Altitude-Anoxia 


A. ACCOMMODATION 


74. Ikemune, 1: The influence of diminished atmospheric pressure on visual function 
. Okayama M. Soc., 52 :1354, 1940. Abstract: J. Aviation Med., 12 :264, Sept. 1941. 


At pressures diminished as far as 450 mm., there is practically no loss of visual acuity. 

Range of accommodation is moderately diminished at 450 mm. pressure. This loss of 
ocular accommodation at low pressure depends on the weakening of the muscles of accom- 
modation under the influence of anoxemia. 


75. Wu MER, W. H. anp Bert NS, C.: The effect of altitude on ocular functions of 
nators, J. A. M. A. 71. :1394-98, Oct. 26, 1918. 


Accommodation: It is important that the flier maintain his ability to accommodate under 
all conditions to which he is subjected, for his life depends on his ability to see clearly. The 
near point of accommodation has been taken every mintite in the low pressure chamber and 
on the rebreathing apparatus, a Prince rule with Jaeger test type or the Duane disk being 
used as a test object. Normal runs have been made without the low oxygen tension effect 
for the purpose of comparison. One hundred and forty-eight men, acceptable for the avia 
tion service as fliers, were examined on the rebreathing apparatus. Of these, 44.6 per cent 
showed a receding of the near point, and 18 per cent showed improvement; fluctuating 
changes in accommodation were noticed in 14.4 per cent and no change in 23 per cent 
Eleven subnormal cases were examined, and 63.7 per cent manifested a decrease in ac 
commodative power, 18.3 per cent an apparent increase, 9 per cent no change, and 9 per 
cent variable reactions. The low pressure chamber findings were practically the same a 
those with the Henderson-Pierce rebreathing apparatus. Of 17 normal men examined, 47 
per cent showed decrease in accommodative power, 11.7 per cent increase, 23 per cent 
fluctuation, and 17.8 per cent no change. Three subnormal subjects were examined in the 
low pressure chamber; two showed a decrease in accommodative power, and the other 
gave a varying reaction. When the subject is brought to sea level, the accommodation re 
covers rapidly in some and slowly in others. The inhalation of oxygen invariably causes 
a return to normal, even though the subject may be kept at 20,000 feet in the low 
pressure chamber 

Color vision: Normal color vision is considered a requisite for a good pilot by all 
allied air services. The object of the tests has been to determine the effect of low oxygen 
tension on color vision. Stilling’s plates were used in these tests. Five subjects were ex 
amined in the low pressure tank and carried to 20,000 feet or above. Five subjects were 
examined on the rebreathing apparatus and carried above 20,000 feet. This series of 
subjects, during the entire experiment, showed no change in color vision. Threshold color 


vision is considered under retinal sensitivity. 
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Depth perception. In the judgment of distances there are many tactors involved, practice 
and training playing a great part. The power to perform stereopsis accurately and quickly 
gives, according to the authors’ experience, most valuable aid in determining the flier’s 
ability to judge distance 

The stereoscopic vision was tested on the Henderson rebreathing apparatus and in the 
low pressure chamber by the use of the ordinary stereoscope. The ability to maintain per 
tect stereoscopic vision at ditterent altitudes was noted. Six normal cases examined on the 
rebreathing apparatus showed change in only two. These manifested a confusion in this 
power at high altitudes. One of the three subnormals examined in this way became con 
tused at the time of his general break; the other two remained unchanged. Three normals 
and three subnormals were taken in the low pressure chamber. One out of each group 
showed confusion at high altitudes. One of these manifesting confused stereoscopic vision 
was rapidly restored to normal by the administration of oxygen. 

éEquitbriuum. The eye is one of the many factors in the complicated problem of main- 
taining equilibrium. That many aviators depend largely, if not solely, on these visual 
impressions in the maintenance of equilibrium is evidenced by the fact that many of them 
tie a piece of string as a streamer to one of the forward struts, thus obtaining the first sign 
of a side slip while flying in a cloud 

Field of binocular fixation. It is important that the aviator be able to carry the eyes in 
the various directions without seeing double. If a man has a contracted field of fixation, 
it necessarily impairs his ability in flying. The field of binocular fixation has been taken 
by means of the Schweiger perimeter, modified for binocular use or by means of a large 
tangent screen, the Wilmer wand and Wilmer glasses being used. Of 122 men acceptable 
tor the Aviation Section, Signal Corps, who were examined, and 16 who were not ac 
ceptable, 7.37 per cent of the normals showed contraction of the field of binocular fixation 
and 50 per cent of the subnormal men showed contraction. Narrowing of the field was 
most marked above. 


Muscle balance) Normal muscle balance should be required, for even a small defect may 


be accentuated by the strain of flying and lack of oxygen, resulting in diplopia or at leas: 
a marked contraction of the field of binocular fixation at low altitudes. Exophoria and 
hyperphoria are more serious than esophoria. Twenty-five men, ocularly acceptable for the 


Aviation Section, Signal Corps, were examined in the low pressure chamber and on the 


rebreathing apparatus. Prism divergence decreased 1.31 at 15,000 feet and 1.55 at 
20,000 teet. Prism convergence decreased 1.752. at 15,000 feet and 1.90 at 20,000 
feet. Supravergence decreased 1.15, at 15,000 feet and 1.25/\ at 20,000 feet 


Visual fields” Every aviator insists primarily on the broadest visual field obtainable, 


and, in view of the fact that the research work done shows a contraction of the visual field 


under lowered oxygen tension, it is important to see that poorly constructed goggles do not 
turther cut down the fields 


The fields for form and color have been taken in the low pressure chamber at 5,000, 
10,000, 15,000, and 20,000 feet and, when contraction is noted at 20,000 feet, oxygen 
is administered. To make sure that the changes are the result of fatigue, controls have been 
taken at sea level corresponding in time of day and in time interval to those taken in the 
low pressure chamber 


At 5,000 and 10,000 feet there is usually a slight enlargement of 
the fields for form and color 


at 15,000 a slight contraction, and at 20,000 a marked con 
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traction. Twenty men have been examined and at 20,000 feet the fields for form have 
shown a contraction of 14 per cent of their original size below, 3.5 per cent in the temporal 


field, 4 per cent above, and 8 per cent in the nasal field. The red has lost 9 per cent 


below, 6.5 per cent temporally, 4 per cent in the lower, 5 per cent in the temporal, 


5 per cent above, and 25 per cent in the nasal field. Five minutes after returning to 
sea level, fields are normal in size. Giving oxygen at 20,000 feet for four or five 
minutes causes a return of the field to normal. Several fields have been taken on the 
rebreathing apparatus, and the results are fairly comparable with those found in the low 
pressure chamber. 

Retina. Perception of motion and its direction is of great importance to the aviator, and 
a test was devised in the Medical Research Laboratory that gives some indication of the 
flier’s power in this respect. The best pilots feel that by constant practice they may de- 
velop this important function to a marked degree. The test is performed with the subject 
seated 15 inches from a Bjerrum screen, fixing with both eyes a 3 mm. white pin placed 
in the screen on a level with the eye. A small light, which is visible through the cloth or 
neutral gray paper, is used as the test object. The point at which the test object is first 
noted and where the direction of motion in three planes is first accurately described is 
recorded on a chart for use with the tangent screen. In the men examined there was an 
average difference of 10 degrees between the time when the test object was first noted and 
the direction of motion was accurately described. It is hoped that this test may prove 
ot value in the selection of aviators for special work, fox example, scouting and fighting. 

Tisual acuity. Visual acuity under oxygen depletion, as compared with the behavior of 
this function under normal oxygen supply, was studied with the aid of the Ives visual acuity 
test object, Snellen’s type, and Johnson's apparatus. The Snellen’s type and similar test 
objects were unsatisfactory for use with the rebreathing apparatus, and the observations 
thus made were inconclusive. The results of visual tests on 33 subjects on the rebreathing 


apparatus and in the low pressure chamber using the Ives apparatus were 


Normal Subnormal 
Number Per Cent Number — Per Cent 
Vision improved 
Vision deteriorated 3 


The 8 subnormal cases were so classed because of defective vision due to errors of 
refraction 

Visual reaction time. It is absolutely essential that the pilot think and act quickly and 
accurately, for the man with the quickest reaction usually lives to tell the tale. The French 
and Italians have placed great confidence in determining simple reaction time, that is, one 
possible reaction to one possible stimulus. This form of reaction is too likely to become 
a simple reflex and hence become independent of the higher processes. Therefore, this 
laboratory has chosen the Reeves visual discrimination reaction time experiment with four 
correct reactions and five possible stimuli. The subject sits facing a ground glass plate on 
which the stimuli appear, and he reacts to the various stimuli by pressing the key corre 
sponding to the stimulus presented. The instant the stimulus appears the Dunlap chrono 


scope begins recording time and is stopped by the subject's reaction. All false reactions are 
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recorded by means of a secondary circuit. The average discrimination reaction time tor 
normal subjects has been found to be around half a second 

See also: No. 94, Bauer, 1924; No. 130, McFarland & Edwards, 1937; No. 152, Magara, 
1928; No. 164, Berens, 1919; No. 179, Wilmer, 1918; No. 692. Berens & Stark, 1932; 


No. 728, Velhagen, 1938; No. 761, Johnson, 1920. 


B. ALCOHOL 


76. MCFARLAND, R. A. Baracu, A. L.: The relationship between alcobolic intoxica 
tion and anoxemia, Am. J. M. Sc. 192:186, 1936. 


The inhalation of 50 per cent oxygen with an increased percentage of carbon dioxide 


for two hours lowered the alcohol and lactic acid contents of venous blood in subjects who 7 


had previously ingested from 34 to 11.4 Gm. alcohol per kilogram of body weight; this was 
; 4 4 P 


accompanied by a corresponding improvement in mental and motor behavior. In certain 


individuals, however, or in about 20 per cent of the subjects tested, these changes did not 


occur. There is no evidence whether this was due to differences in basal metabolism, gen- 


eral physiologic condition, or certain physiologic idiosyncrasies in rate of oxidation 


77. MCFARLAND, R. A. AND Forses, W. H.: The metabolism of alcobol in man at high 
altitudes, Human Biol. 8 :387-98, 1936. 


The concentration of alcohol in the blood rose more rapidly and reached a higher 


level at high altitudes than at sea level. 


The authors’ observations suggest that, once the highest concentration has been reached 


the rate of oxidation in grams per hour is relatively independent of the altitdue; but due 


to the higher concentrations resulting from the ingestion of the same amount, the per- 


centage oxidized in a given time is less at high altitudes, and the amount remaining in 


the blood after 12 hours considerably larger 


78. TANAKA, H.: On the influence of low pressure of oxyden and administration of 


alcobol on the moment of sensory reaction for revolution during aerial navigation. Bull 


Nav. M. A. Japan, 17 (No. 6) :1, Jan. 1929 


The sensory reaction of the airman becomes manifest as soon as the “angle velocity 


increases; however, it does not exceed a certain limit. The author studied how far the 


moment of reaction is aftected by fatigue or by lack of “flying exercise” on the part 


of the aviator. It was ascertained that the moment of sensory reaction suddenly retards 


atter the drop of the partial pressure in atmospheric oxygen has reached a definite limit. 


There is no ditterence between the drop of partial oxygen pressure in the atmosphere 


and the drop of pressure in the artificially reduced atmospheric chamber, so far as the effect 


of sensory reaction on man is concerned 


Administration of alcohol affects the moment of sensory reaction, resulting in prolonged 


manifestations 


There is no reference to the eye in this paper. 


See also: alcohol 
See also: No 1, Lottig, 1938; No. 125, Wright, 1929; No. 943, McFarland, 1938. 
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78a. Ficuter, H.: Regarding the behavior of normal and abnormal trichromatism in 
cases of bypoxemia (Ueber das Verbalten der normalen und anormalen Tricbromasie bei 
Hypoxdmie), Diss., Freiburg, 1940. 


Not available at Army Medical Library, Washington, D. C., 12/6/45. 


COLOR VISION 


79. MIKHAILOV, N.: Color sensitiveness (color vision or perception) at decreased baro 
metric pressure Ueber die Farbenempfindlicbkeit bei erniedrigtem Barometerdruck), Vo.- 
sanic. Dyelo, No. 1:60-63, 1940. 


Not available at the Surgeon General's Library. 


80. ScumipT, L.: Tests of color vision on normal and anomalous trichromats in low 
pressure ( Farbensinn untersuchungen an normalen und anormalen Trichromaten mm Unter 
druck), Luftfahrtmed. 2 :55-71, 1937-38. 


The author has made 41 experiments in the low pressure chamber with gradually in 
creasing rarefaction of air up to an altitude of 6,000 meters. She has checked and 
amplified the findings of Velhagen published in his report on “hypoxemic color asthenopia.”’ 

Twenty-one normal trichromats have been investigated and 8 deuteranomalous, 2 pro 
ianomalous, and 2 deuteranope subdichromatics. The result found by Velhagen that lack 
of oxygen increases the transformation was confirmed. The behavior of the normal and 
the anomalous trichromats is characterized by the same features. Color vision remains un- 
changed by altitude, or a slow decrease of sensitiveness occurs, usually starting at 3,000 
meters. No change of color vision or defect occurs in low pressure if there is no color 
asthenopia in normal pressure. However, if color asthenopia is present, it is usually in 
creased in low pressure, mostly at a height of 3,000 meters or more. It can, however, 
remain unchanged or vary. 

A mere “hypoxemic color asthenopia,”” becoming manifest only in low pressure, could 
not be observed. The hypoxemic transformation is no independent factor, but an increased 
degree of the asthenopia present at sea level. 

The absolute color sensation is less affected by low pressure than the relative one. In 
normal trichromats a small decrease of the absolute sensation for green could be observed 

The characteristic differences between normal trichromats, anomalous trichromats, and 
dichromats remain unchanged in low pressure. 

Velhagen’s finding of a transformation of one form of color defect into another form 
could not be confirmed. 

It is emphasized that color sense in normal pressure must be investigated precisely and 
repeatedly in order to detect color asthenopia which may lead to a decrease in color 
perception in low pressure. 


Exceptions for admission of color defective pilots should be made in the first place 


with deuteranomalous individuals without color asthenopia. 


81. Scumupt, Color vision in low pressure (Farbenseben in Unterdruck), Luftfahre 
med. 2:230, 1937-1938. 
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The greater the altitude, the greater is the disturbance to light and color 
administration of oxygen does not fully restore the 


Forty-four low pressure chamber experiments have been made with raretaction of 
air up to a height of 6,000 meters. 


Twenty-one normal and 10 anomalous trichromats have been tested with the anomalo- 
scope. The persons who had no color asthenopia at sea level had no change of color vision 


or only a very slight decrease, beginning at 4,000 meters and slowly advancing in 


ac- 
cordance with increasing height. 


In persons who had color asthenopia at sea level, the result was different. In one group 


no change occurred, but in another group color perception decreased at 3,000 mete 


rs so 
that color vision was less than at sea level. 


Hypoxemic color asthenopia represents an increased degree of deficiency present at se 


a 
level 


The characteristic differences between normal trichromats and dichromats remained 
unchanged in low pressure experiments. 


82. Scumipt, 1: Color vision and effect of bigh altitude 
witkung , Klin. Wehnschr. 18-139, 1939 


Farbenseben und Hoben 


The manner in which the spectrum is seen by color-blind individuals—abnormal tri- 
chromats and dichromats—is discussed and described on the basis ot colored reproductions 
At an altitude of 4,000 meters a decrease 


in the sensitivity of differentiation of colors 
sets in; this altitude is the threshold for disturbances in color vision. A slight de 
the red values and an increase in green values are observed, which, 
overcome through additional oxygen 


crease of 


however, may be 


According to preliminary tests, the red threshold increases in normal trichromats at 


an 
altitude above 4,000 


meters, whereas the green threshold remains unchanged up to 
6,000 meters. 


83. VELHAGEN, K., JR: Changes in color Perception in nedative pressure Chamber er 


Permments (Umstimmung des Farbensebens im Unterdruckkammewersuch 


Luftfahrtmed 
1936. Abstract: J. Aviation Med. 8-114, 1937 
In a series of subjects changes in color perception were noted during low 


pressure 
chamber experiments 


By aid of the anomaloscope, an increase in range can be demon- 


strated which is similar to that noted in conditions of protanomaly or deuteranomaly. In 


persons who are, under normal conditions, anomalous trichromats, such an increase may 


bring them to the state of dichromats. The phenomenon is demonstrable at an altitude 
of 3,000 meters and disappears upon administration of oxygen. These facts 
portance in demonstrating that color vision tests taken at sea level out 


pressure chamber may be misleading 


are of im 


side of the negative 


&4. N. A. AND B. A.: Effect of lowering barometric pressure 


adaptation, color vision and the electric excitability of the eye (Wirkuna des 


herabgesetzten Barometerdruckes auf die Dunks ladaptation, das 


Farbenseben und die 
Elektroerredbarkeit des Audes>, Fiziol Zh. 18 :237-49, 1935 


Anoxemia reduces the light and color sense as well as the electric excitability of the ey: 


perception. Briet 
color vision of the eye, while peripheral 
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adaptation to darkness and electro-excitability of the eye are restored in almost full 
measure. 

Colored objects, which are visible at high altitudes (4,500-6,000 meters), seem less 
saturated; the reduction in saturation may even reach the point of complete loss of color 
vision. Under the conditions of the authors’ experiment, green and blue light appeared to 
be colorless. 

The liminal sensitivity with reference to different colors (red and green) is subject to 
great changes at high altitudes in comparison to the sensitivity to these colors on the 
ground. The great liminal adaptation of the eye adapted to darkness is determined not 
only by the course and the level of the photochemical reaction but also by the processes 
which take place in the central nervous system. 

Anoxemia disturbs especially the color sensitivity of the cone layer in comparison to 
the sensitivity to light. There are reasons for assuming that anoxemia has a stronger 
effect upon the cones than upon the rods of the eye. 

Anoxemia undoubtedly has an effect upon the central nervous system, in connection 
with which it brings about a reduction of the ocular functions under consideration. 

If the mechanism of anoxemia action is to be investigated in all of its phases, further 
studies must be made. 

See also: No. 75, Wilmer & Berens, 1918; No. 115, Wischnewsky & Zirlin, 1936; No 
129, McFarland, 1937; No. 164, Berens, 1919; No. 165, Beyne, 1928; No. 192, Tschermak- 
Sevsenegg, 1933-1934; No. 702 and No. 704, Velhagen, 1936; No. 726, Strughold, 1938 


D. DARK ADAPTATION 


See: altitude-anoxia—light sense. 


E. DEPTH PERCEPTION 
85. Pizzut1, G. AND TINIVELLA, F.: Perception of space in aviation. 2. Research on 


perception of distance (La percezione dello spazio nel volo. 2. Ricerche sulla percezione 
della distanza\, Riv. di Med. Aero, Roma, 3 :196-244, 1940 


Not available at Army Medical Library, Washington, D. C 
See also: No. 75, Wilmer & Berens, 1918; No. 164, Berens, 1919; No. 179, Wilmer, 1918 
See also: depth perception—altitude. 


F. EQUILIBRIUM 


86. SikorSk!, E.: Effect of low atmospheric pressure on the sense of equilibrium in 
human subjects (Einfluss des berabgesetzten Luftdruckes auf den Gleichdewichtssin 
Menschen, Polska Przegl. Med. Lotn. 7 :151-61, 1938. Abstract: J. Aviation Med 
11:53, 1940 


The author concluded that: (1) Low atmospheric pressure at a level of 5,000 meter: 
causes only insignificant symptoms, but marked disturbances of equilibrium are encountered 
at a level of 6,000 meters. The physiologic limit probably lies at about 4,500 meters 

(2) The degree of rotary nystagmus or falling reflex does not justify the assumption 
of a disturbance of the sense of equilibrium 
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(3) The lowered pressure produces in some cases vegetative symptoms, which are more 
marked in persons with increased irritability ot the vestibular apparatus. This must be 
taken into consideration in studying applicants for aviation training 

See also: No. 75, Wilmer & Berens, 1918; No. 179, Wilmer, 1918 

See also: equilibrium. 


G. EYE LESIONS 


87. GALLENGA, R.: Biomiscroscopic and experimental study of corneoconjunctival lesions 
in bidgh mountains “Contribute biomucroscopico e sperimentale alla conoscenza delle lesion 


cormeo-congiuntival: in alta montadna), Rassegna ital. d’ottal. 3:806-27, 1934 


Experimenting with rabbits on Monte Rosa and in Torino, the conclusions reached 
were: (1) It is possible to produce in high mountains a corneoconjunctival lesion due to 
wind, even when the eyes were closed (provided the eye-winking membranes were re- 
moved), characterized by intense abacteric conjunctivitis with superficial reactive and 
completely peripheral clouding of the cornea; this eruption was preceded by a latent 
period of about 24 hours. 

(2) It is possible to observe, both in mountains and lowlands, a corneoconjunctival 
lesion, due mainly to cold, consisting of scaling and clouding of the epithelium of different 
degrees, accompanied by a certain conjunctival reaction and by pericorneal injection; this 
lesion seems to be produced by a double mechanism (increased evaporation and suppres 
sion of winking reflex) and appears immediately without a period of latency 

(3) It is possible to reproduce in high mountains in rabbits the typical biomicroscopic 
picture of actinic keratitis through the effect of light reflected from snow; this is not at 
tainable in winter on the plains 

(4) The action of the ultraviolet rays on the cornea appears to be strengthened by 
the factor of chilling, and, inversely, the application of hot compresses during the period 
of latency of snow ophthalmia seems to reduce greatly the intensity of the succeeding 
morbid picture 


88. GENNARO: Tisual disturbances in bigh mountains (Sui disturbi visivi in alta mon 
tagna!, Boll. d’Ocul. 9:1-24, 1930. 


The visual disturbances due to snow-covered mountains are a simple hyperemia of the 
conjunctiva of the eye up to snow conjunctivitis or blepharoconjunctivitis; the cold pro 
duces an increased sensitivity, responsible for lacrimation. Reflex light from the snow 
causes dazzling with changes in visual field and a special torpor of the ciliary muscle 
attecting accommodation. 

Visual acuity, also for colors, appears to gain in general on snow-covered mountains 
but the sense of depth is lessened 
Among the protective glasses against snow glare, a preference is expressed for the 


Ultra-Hall No. 3. 


89. OcHAPovsKiy, S. V.: Eye diseases of mountain-dwelling people of Northern Cau 


casus (Gla=me zabolevaniya u dorskikh narodov Severnovo Kavkaza Klin. med., Mosk 


10:233-39, 193) 
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The indicator of blindness appears to be one of the indicators of the culture of a 
people. From this huge indicator (21 to 10,000 people) old Russia occupied last place 
among the people of Europe. The absolute number of blind among the mountaineers of 
the Northern Caucasus is unknown to us. 

Investigation of the Caucasian mountaineers with eye diseases showed the following 
per cent of blind persons: in Karachai, 1.5 to 4+ per cent; in Cherkesia (Circassia) at 
Zelenchuk, 1.6 per cent; in Ossetia, 1.6 per cent; in the high-mount district of Daghestan, 
2 per cent; in Ingushetia, 3 per cent; in Chechen, even 8.2 per cent. The Kuban ambula- 
tory eye clinic yearly records 1 to 1.5 per cent blind. Thus, mountaineers in this respect 
are found in worse condition than those inhabiting the North Caucasus plains. It is neces- 
sary to bear in mind that the ocular service attracts masses of blind, and, therefore, gives 
a more somber picture than stationary ophthalmic institutions. 

Which diseases destroy the organ of sight in the mountains of Greater Caucasus and 
lead to blindness? In the blind in both eyes there stand in order of diminishing frequency— 
in Karachai: painful suppurative keratitis, smallpox, atrophy of the optic nerve, glaucoma 
—in Cherkesia: smallpox, atrophy of the optic nerve, glaucoma—in Ossetia: glaucoma, 
smallpox, syphilis, tuberculosis—in Ingushetia: smallpox, syphilis, glaucoma, suppurative 
keratitis. Only in Daghestan do we encounter trachoma for the first time as an ocular 
cause of blindness in the ULS.S.R. After it, follows glaucoma, suppurative keratitis, 
syphilis, and tuberculosis. 

Among the ocular diseases of the mountaineers the greater portion appear as diseases 
of eyelids and conjunctiva, and affections of the tear duct apparatus. Simple chronic 
conjunctivitis is most frequently encountered—as a consequence of absence of all treatment 
and care for the eyes under the influence of continual active irritation from without 
(smoke in smoky huts and felt lodges, wind on the heights, eyes rubbed with the dirty tail 
of their garments, mountain sun, etc.). In elderly and aged persons it is complicated by 
neglected blepharitis, frequently with thickened eyelids, stubborn epiphora and dacryocys- 
titis. Pterygium is common in the mountains (from 5 to 12 ver cent of all ocular diseases) , 


accompanied by wind and sunburned faces, which also points to prolonged irritative action 


of meteorologic factors from without and polluted atmosphere within the dwellings 


H. FATIGUE 


90. CorBeTT, D Flying fatigue and efficiency, Air Service Medical, War Department 
Washington, D. C., Gov't. Print. Off., 1919, pp. 114-121 


Flying fatigue is a special form of fatigue due to the strain of service upon individuals 
whose powers of endurance are weakened by having spent many hours daily in an at 
mosphere lacking in oxygen and by the severe strain of observing or fighting. The nervous 
system and the muscles are working at a disadvantage, because the blood nourishing them 
is deficient in oxygen. 

A severe shock or even a slight concussion may unmask existing fatigue and cause 
nervous symptoms to predominate. 

The remedies are more frequent opportunities for rest and more general use of oxygen 
which will do away with a great deal of trouble experienced from early fatigue. The 
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medical examination of candidates should be more strict, for it is possible to ascertain 
whether they can stand high altitudes without ill effects. 

Frequently the eyesight fails, the vision becomes hazy, so that the pilot cannot see the 
ground clearly to land and has ditticulty in picking out enemy machines. There may be 
some slight error only (no direct defect of vision) which the pilot has previously been 
able to correct by the unconscious muscular power of the eye. The muscle gets tired 


with the strain and the detect shows itself. A few days’ rest are usually sutticient to restore 


normal vision. (In World War | a few days’ rest in the sun was found more beneticial 


than prolonged converging exercises in restoring converging power of fatigued aviators. C. B.) 


91. Ferry, G.: The premonitory signs of asthenia in aviators (Les sidnes premonitoires 
le Lasthenie de laviateur), Compt. rend. Soc. de biol. 82:637, 1919. 


This is a very brief statement that, in addition to fatigue and certain signs of suprarenal 
insutticiency, other signs of approaching asthenia of aviators are retention of nitrogen and 
alkalies in the urine and blood, low blood pressure, and certain other pathologic states 
of the heart. 


No reference is made to the eye. 


92. Greene, R. N.: Viewpomt of pilot-flgbt surgeon, J. Aviation Med. 1:171-74, 1930 


The selection of military pilots constitutes an entirely different situation trom that of 
selecting commercial pilots. The commercial medical examiner can profit by a more 
intimate contact with the actual flying activity in the community in which he resides, 
especially with the personnel. In connection with the more advanced phases of flying, 
the author believed that medical men can give some serious thought to the proposition 


of hallucination of vision. Mr. William Brock, in his transcontinental flight from Jackson 
ville Beach, Florida, to Los Angeles, saw the sun in the middle of the day in Arizona 


directly beneath him. This was an ocular exhaustion resulting from a terrible situation 
through which they battled over the mountains 

In the author's opinion, in examining the student pilot, it is pretty easy to determine 
by a few extra procedures, which do not necessarily enter into the examination, to give 
the student pilot a reasonable assurance that he can, after a while, be qualified for a 


commercial pilot’s license. It is not ditticult to determine the constitutional psychopathic 


inferiority. 


93. PortrrR. H. B Fatigue factors im special relation to flying. J. Aviation Med 
7:120-27, 1936 


Muscular fatigue is the unusual condition beyond the natural consequences ot metabolism 


and need not be considered as applicable to fatigue in tlying 


Nervous fatigue is the result of the bombardment of higher nerve centers by stimuli 


both trom the environment and the mind, until a state of inhibition to the acts in question 


been built up 


The act in question can be continued further only at the expense of increasing quantities 


of vital nerve force. When this is exhausted, the act will again be blocked as befor: 


while the organism will be weakened beyond the usual time ability of repair 
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One method of approaching the solution of the problem of fatigue in flying is the 
gradual elimination of all excessive or unnecessary sensations or stimuli from this new 
environment, with just that much conservation of nerve force in consequence. Another 
method will have to approach the problem along psychologic lines. 

The only direct reference to the eye is the mention of increased tension and need 
for coordination from night or blind flying and the effects of eyestrain and glare 
See also: No. 180, Anon., 1937. 


See also: fatigue. 


FIELD OF BINOCULAR SINGLE VISION AND BINOCULAR FIXATION 


94. BAueR, L. H.: Diseases due to aviction, including the effects of altitude, and the 
care of the flyer, Air Serv. Inform. Circ. 5 (462) :11-15, 1924. 


The effects and after effects of altitude in general on respiration, blood changes, acid 
base relationship, circulatory mechanism, arterial pressure, volume of blood flow, the 
nervous system, and the eye are discussed, also of motion sickness and diseases, of which 
the most common is neurocirculatory asthenia producing tremors, increased psychomotor 
tension, and other symptoms. Forty mm. available oxygen pressure in the depths of the 
lungs is the minimum requirement. Even at that point, the blood is somewhat venous and 
the individual is suffering from extreme oxygen want. The latter causes carbon dioxide 
to be lost from the body with a rapid fall in the pressure of CO,. This results in dis- 
placing the dissociatien curve of oxygen from the hemoglobin in the tissues, so that if 
the CO, pressure falls below 40 mm., even though the oxygen pressure remains at that 
point, the individual does not receive sufficient oxygen in the tissues. 

Regarding the effects of altitude on vision, the field of binocular fixation is contracted 
in 8 per cent of normal individuals and in 50 per cent of abnormal subjects; 63 per cent 
of subnormal cases show a decrease of accommodative power, as against 47 per cent of 
normal cases. Fifty per cent of normal cases show decrease in converging power. In 
some of the subnormals recession of the near point is so great as to result in diplopia 
Fatigue of convergence is also much more rapid at high altitudes. Tests of ocular muscles 
show decrease of power of abduction, adduction and sursumvergence. 

The eye changes reported in this article are described in more detail in abstract No. 75 
(Wilmer and Berens, 1918). 

See also: No. 179, Wilmer, 1918 


HISTORY 


95. CLANNY, W. R.: Apparatus for Removing the Pressure of the Atmosphere from 
the Body or Limbs, Lancet, 1:804, (Feb. 10), 1835. 


It is curious that Sir James Murray, M. D. of Dublin, Theodore Junod, D. M. P. of 


Strasburg, and Clanny were at the same time devising and carrying into effect a similar 


apparatus for the purpose of removing the pressure of the atmosphere from the surface 


of the body, with no hint of the subject having been previously published. Clanny’s com 
pression and decompression chambers did not include investigation of the head and neck 
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Murray's apparatus, published in July, 1832, took in the entire body. In his opinion 
Junod copied his work. 


9. D Acosta, Jose: Natural and moral history of the Indies (Historia Natural y moral 
de la Indias), Lib. 3, chap. 9, Seville, 1590; Translated into Dutch: Historie Naturael ende 
morael Van de Westersche Indien, Tr. by J. Lenaertsz, Harlem, 1598. 


It is evident and demonstrable that sea air ordinarily has an effect on those who for the 
first time embark upon the sea. The author would wish to speak at length of this, in 
order to make plain a singular effect which the air or wind current exerts in certain lands 
of the Indies, whereby men are made ill no less but much more than when upon the sea. 
Some hold this to be a fable, and others declare it to be an exaggeration, while the author 
said that his experience has been as follows: There is in Peru a very high mountain which 
is called Pariacaca. When he undertook to scale (as they say) the highest peak of this 
mountain, he was seized suddenly with an illness so deathly that he was minded to fall 
from his mount, and notwithstanding that they were many, breaking rank, all hastened 
down the pass in order to escape speedily from the one appearing ill, leaving him alone 
with an Indian whom he besought to aid him to retain his seat on the animal. With this 
presently ensued severe retching and vomiting, to a point where he was about to give up the 
ghost, the vomit consisting of food and phlegmous matter, bile and more bile, some yellow, 
some green in color, with a bloody issue and violent sensations at the stomach. Finally he 
exclaimed that, if this endured for long, he should certainly die; but it did not last above 
three or four hours, or until they descended to a lower level and attained to a more 
tolerable temperature; where all his companions, 14 or 15 in number, were found greatly 
fatigued, some beseeching him to confess, believing themselves to be really dying. 

That the cause of this sickness is the unaccustomed change of atmosphere (or the sur- 
rounding air) there can be no doubt; therefore, the remedy is (and it is very eftective) 
to cover as securely as possible the ears, the nose, the mouth and especially to protect the 
stomach with a warm cloth 


97. GLAISHER, J.: Notes of effects experienced during recent balloon ascents, Lancet, 
2:559, 1862. 


At 26,000 feet Glaisher could not see the fine column of mercury in the tube; then 


the fine divisions on the scale became invisible. 


og. Herrera, A. L. AND VerGARA Lope, D.: Life on the high plateaus. Influence of 
barometric pressure on the constitution and development of our organisms. ( limatic treat 
ment of tuberculosis. (La vie sur les hauts plateaux. Jnfluence de la pression barometrique 
sur la constitution et le développement des étres organisés. Traitement climaterique de la 


tuberculose), Mexico, I. Escalante, 1899, pp. 790 


Although there are no eye findings in this book, it is a fairly comprehensive volume 


on the effects of altitude on men and animals as well as adaptation to altitude. 


99. KERN, B.: On the physiologic effects of elevation (Ueber den pbysiologischen €in- 
fluss der Elevation), Inaug.-Diss., Berlin, M. Niethe, 1872, pp. 32. 
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Early investigations considered reduced atmospheric pressure as the cause of altitude 
sickness. Later, it was thought to result from the removal of oxygen associated with 
diminished atmospheric pressure. Mechanical pressure reduction according to Kern was 
not the sole cause nor was it lack of oxygen either. This was overthrown in 1804 by 
balloon flights of Gay-Lussac. Light, cold, and electricity were thought to be causes. In 
1869, Lortet gave the first accurate physiologic description of altitude sickness when he 
climbed Mount Blanc. 

In conclusion, Kern believed that diminished atmospheric pressure, lowered temperature, 
and increased evaporation are the causes of altitude sickness. 


100. KessNer, F. H. A.: On the physiologic effect of lowered atmospheric pressure im 
high climates (Ueber die pbhysiologische Wirkung des verminderten Luftdrucks im Hoben 
klima), Berlin, O. Francke, 1887, pp. 29. 


Kessner concluded that the symptoms noted in balloons on mountains, etc., are due 
to lack of oxygen. 


101. Loewy, A.; Loewy, J. anp Zuntz, L.: The influence of rarefied air and high 
climates on bumans (Ueber den Einfluss der verdiinnten Luft und des Hobenklimas auf 
den Menschen), Arch. f. d. ges. Physiol., 66:477-538, 1897. 


This book contains no references to the eye. Work in decompression chamber and in 
the mountains is described. 


102. Meyer-AHRENS, K.: Mountain sickness, or the influence of ascending to high 
altitudes on the animal organism ( Die Bergkrankbeit oder der Einfluss des Erstergens drosser 
Hoben auf den thierischen Orgamismus), Leipzig, F. A. Brockhaus, 1854, pp. 130. 


In 1839, Tschudi accurately described the symptoms of mountain sickness occurring 
at 11,000 to 14,000 feet in the Puna region in Peru. 


The occurrence of the following eye complaints are mentioned: cloudy vision; pain in 


the orbital region at altitudes over 12,000 feet; hemorrhage from the conjunctiva; and in- 
flamed eyes caused by reflected light from snow, rapid temperature changes, and dry cold 
wind. 

Tschudi believed drowsiness was the result of cerebral congestion. 

The fact that the eyes may become so painful that madness may result when the cornea 
is inflamed is mentioned. 


103. Lortet: Disturbances of respiration, circulation and metabolism at bigh altitudes 
on Mont Blanc (perturbations de la respiration, de la circulation et surtout de la calortfica 
tion a de grandes hauteurs, sur le Mont Blanc), Compt. rend. Acad. d. sc., 69:707-11, 1869 

On the seventeenth and twenty-sixth of August, 1869, Lortet climbed Mount Blanc and 
made accurate physiologic observations. He stated that air is at reduced pressure and that 
there is very little oxygen in contact with the blood. There are no eye findings 

See also: No. 756a, Bert, 1878. 


K. LACRIMAL APPARATUS 


See: No. 88, Gennaro, 1930; No. 89 Ochapovskiy, 1932 
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LENS 


See: No. 319, Pflimlin, 1934. 


M. LIGHT SENSE 


104. BuNGe, E.: Light sense in the presence of oxyden deficiency (Lichtsinn ber Sauer 
stoffmangel), Miinchen med. Wechnschr. 83.1112, 1936 


“When the subject breathes a mixture of air with a 10 per cent oxygen content, under 
normal atmospheric pressure, the eye shows a reduction of adaptation to darkness to about 
one third of normal. Attention is called to the practical significance of these findings in 
high altitude flying. Various experimental series indicated that the increase as well as the 
decrease of visual purple seems to be independent of anoxemia 

This is the author's own report, condensed for the society proceedings. Full account 


- does not appear in this journal and there is nothing to indicate that it appears anywhere else 


105. Bunce, E.: Course of adaptation to darkness in oxygen deficiency (Terlauf der 


Dunkeladaption ber Sauerstofimangel,, Arch. f. Augenh. 110:189-97, 1936-37 


The author made a study of adaptation to darkness in 7 subjects. With the aid of Haab’s 
pupillometer, the diameter of the pupil was determined with a very weak red light in six 
oxygen-deticiency experiments devised tor this purpose. After dark adaptation to light 
for 15 minutes the subject was placed in total darkness and examined with Engelking 
Hartung adaptometer. At the same time changes in oxygen content of the atmosphere 
were made and readings (photisms, etc.) recorded in the form of graphs. The procedure 
on is described in minute detail. In conclusion the author said his findings are incomplete 
because the experiments were made under normal atmospheric pressure and without pos 
° sibility of changes in respiratory volume and rhythm. If similar experiments performed 

in a low pressure chamber or even in an airplane in flight, with 10 per cent oxygen, were to 
¢ corroborate the author's findings, it would mean that qualification for night flying at high 
altitudes is dependent upen adaptation to darkness, which can be rated as at least average 
106. °CLAMANN, H. G.: Dark adaptation curve of the eye in oxygen deficiency (Die 


Dunkeladaptationskurve des Auges bet Sauerstoffmangel), Luftfahremed. 2 :223-25, 1937-38 


Experiments were performed in 3 subjects whose altitude tolerance (without deviation 
from normal) lay at atmospheric pressure corresponding to 6,000 meters, 7,000 meters, and 
8,000 meters. Experiments were performed in the laboratory, using the Engelking-Hartung 
adaptometer. It was found that all 3 subjects, after administration of O. (while still in dark 
ness), showed an increase in binocular and monocular sensitivity, combined with a greater 
ditterence between the readings as compared with those under oxygen deficiency. Several 
minutes later this difference diminished. It was found, therefore, that the retinal and 
central nervous elements of adaptation do not recover simultaneously. It must be noted 
that further experiments must be performed for the elucidation of this point before any 
rule can be set up. But, since the summation capacity is a function of the central nervous 
system and is the first to become evident, it seems reasonable that the extraretinal appa 
ratus should recover earlier than the retina. This seems to be indicated also by the fact 


that all 3 subjects stated that immediately after administration of O. there was sudden 
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lightening-up of the field of vision, followed later by a particularly marked sensation 
of black. 


107. Fisciier, F. P. JoNGBLOED, J.: Dark adaptation of the retina under oxygen 
deficiency, Acta brev. Neerland. 5:182-83, 1935. 


Low oxygen tension decreases the rate of dark adaptation. This means, physiologically, 
that the resynthesis of light-sensible substance in the retinal cells is slowed down by oxygen 
deficiency and that the oxygen plays a part (directly or indirectly) in this resynthesis. 

For aviation medicine this result means that in machines used for night flights at rather 
high altitudes the dash-board illumination must be chosen with special care 


108. Fischer, F. P. anp JONGBLOED, J.: Investigations concerning adaptation to dark 
ness in reduced oxygen pressure (Untersuchungen uber die Dunkeladaptation bei berabae 
setzten Sauerstoffdruck der Atmungsluft), Arch f. Augenh. 109:452-56, 1935-36 


In order to reduce the oxygen pressure of room atmosphere, the experimental subject 
was placed in the low pressure chamber of the physiologic institute at Utrecht. Experi- 
ments were performed at normal atmospheric pressure, i.ec., Oxygen meter, at pressure 
corresponding to 3,000 meters, and at pressure equal to that at 6,000 meters. At such pres- 
sure the authors also experimented with pure oxygen respiration. 

In the experiments the well-known scotopticometer of Moller and Edmund, using dif- 
ferent photometric lenses through which the subject looked at letters on the chart, was 
employed. Since much of the experiment depended upon the experience, poise, reliability, 
etc., of the subject, the series had to be small because it was difficult to obtain more than 
a few qualified individuals. After experiments on the ground, at oxygen meters, the au 
thors went directly to 6,000 meters, where adaptation to darkness was studied with and 


without inhalation of oxygen, confining the study to measurement of the time elapsing 


before seeing Hefner's candle through lenses 4, 5, and 6. This required more than 20 


minutes, counting the time needed for adaptation to light. The findings were quite uni- 
torm, and the table shows the very distinct effect of reduced oxygen tension in the room 
atmosphere on adaptation to darkness, adaptation being much slower than normal in the 
presence of reduced oxygen pressure in room atmosphere. 
Altitude No Subject Subject Subject 
Photometric E F J 


Lens 


si” 19° 173” 

V3)" 3°57" 

6,000 M 6” 10” 
1’7"" 12” 1725” 

11°45”” 5700" 0/15" 

6,000 M ed 5” 
O. Respiration 5 30” 10° 


1720” 
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The course of adaptation to darkness may now be interpreted as the physiologic ex- 
pression of the kinetics of the chemical reaction, which restores to the retina the substance 
sensitive to light, which was destroyed by adaptation to light. If, due to any sort of 
circumstances, the course of adaptation to darkness is retarded, it may be concluded that 
the restitution of this substance sensitive to light, within the sense cells of the retina, is 
also retarded. In the experiments under discussion, lack of oxygen retarded the adapta 
tion to darkness, and so it may be concluded that oxygen is necessary for the resynthesis 
of the light-sensitive substance of the retina. Whether oxygen participates directly in the 
chemical reaction chain of resynthesis, perhaps entering the retinal cells along with the 
light-sensitive substance, or plays only an indirect part, as catalyzer, for instance, is a 
question whose answer still lies in the realm of the unknown 


109. McDonatp, R. AND Apter, F. HL: Effect of anoxemia on the dark adaptation 


of the normal and of the vitamin A-deficient subject, Arch. Ophth. 22:980-88, 1939 


The normal character of the dark adaptation curve was altered by a change in two 
metabolic requirements. First, the amount of oxygen in the circulating blood was reduced, 
and during the period of anoxemia there was a temporary but significant upward dis- 
placement of the intensity curve by a factor of 2.5 (log I 0.4); that is, the rod and 
cone thresholds were both raised by an equal amount, but the rate of adaptation was 
apparently unchanged. Then, the dietary intake of vitamin A was reduced, and the 
character of the adaptation curve changed again. This change, however, caused an un 
equal rise in the rod and cone thresholds, the rod threshold showing the greater variation 
This would suggest that even though anoxemia and vitamin A deficiency both change 
the character of the adaptation curve, they act on different processes in the visual cycle 
The rise in threshold due to anoxemia is simply additive and is the same in the normal 
and in the vitamin A-deficiency state. It is known that vitamin A is concerned with the 
photochemical basis of the visual response, and it is probable that anoxemia acts elsewhere 


in the visual system, i.e., on the nerve mechanism. 


110. McPartANb, R. A. AND Evans, J. N.:; Alterations m dark adaptation under re 


duced oxygen tension, Am. J. Physiol. 127 :37-50, 1939. 


The dark adaptation of 20 human subjects was measured in a low O, chamber where 
partial pressure of O, could be reduced by dilution with nitrogen. The effect of O, depri- 
vation on light sensitivity was followed for 20 minutes after a three minute exposure to 
a light of 100 millilamberts. Each subject was tested at a simulated altitude of 7,400 feet 
(15.8 per cent O,,), 11,000 feet (13 


7 per cent O,), and 15,000 feet (11.7 per cent O.,) 
The CO. was kept below 0.6 per cent. Following two control tests in air, each subject 
was held at the simulated altitude for approximately 35 minutes, one period immediately 
following the other. The final thresholds were obtained while inhaling O., at the end 
ot each experiment 

The dark adaptation curves (plotting thresholds against time) were progressively 
elevated with increasing O. deprivation. These effects were counteracted within two to 
three minutes by inhaling O.. The diminution in light sensitivity was statistically signifi 


cant for all but 5 of the 18 subjects at the first simulated altitude of 7,400 feet, for all but 
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1 at 11,000 feet, and for the entire group at 15,000 feet. The magnitude of these changes 
was 0.10, 0.22, and 0.40 of a log unit, respectively. 

The dark adaptation curves obtained under the various stages of anoxia were ap- 
proximately parallel to the control curves obtained in air. The portions of the curves 
representing the behavior of both the cones and the rods were affected, especially the latter. 

Samples of alveolar air were obtained at various intervals during the experiment. In 
plotting the alveolar partial pressure of O. and altitude in relation to decreased light 
sensitivity, the curve was almost precisely parabolic, the effect increasing as the square of 
the altitude. The alterations in pulse rate and blood pressure were, on the average, 
insignificant. 

The subjects who showed a marked increase in threshold during the minor stages of 
anoxia reacted in a similar way with increasing O, deprivation in relation to the other 
subjects of the group, the correlation by the rank difference method between the subjects 
who were tested at altitude | (7,400 feet) and II (11,000 feet) being 0.76 + 0.07, for | 
and III (15,000 feet) being 0.71 + 0.08 and for II and III being 0.88 + 0.03. 

For the subjects studied under the conditions of these experiments, thresholds relating 
to dark adaptation provide a sensitive test for showing the initial effect of anoxia at partial 
pressures of O. where other sensory tests have failed to show reliable changes. However, 
these effects are probably of no great practical significance in relation to night blindness 
in a pilot until altitudes of approximately 10,000 to 12,000 feet are attained. 

In our opinion, the results obtained in this experiment suggest that the changes are 
not concerned with the photochemical substances of the retina but with the neural elements 
of both the retina and the central nervous system. 


111. McFartanp, R. A. AND Forbes, W. H.: The effects of low oxygen tension and low 
blood sugar on dark adaptation, Psychol. Bull. 36:559-60, 1939. 


The following is the abstract of a paper presented at the forty-seventh annual meeting 
of the American Psychological Association, September 6, 1939: Numerous experiments 
have demonstrated that the efficiency of sensory and mental functions depends upon the 
amount of oxygen being delivered to the nervous tissue. 

Thresholds relating to dark adaptation were made with the Hecht adaptometer. The 
experiments in low oxygen were carried out in a chamber in which the partial pressure 
of oxygen was diminished with nitrogen. Blood sugar was reduced by the subcutaneous 
injection of from 5 to 10 units of insulin, the exact amount being administered in relation 
to body weight. In the low oxygen series the measurement of dark adaptation was car- 
ried out at simulated altitudes varying from 11,000 to 20,000 feet. At the higher altitudes, 
while the subjects were still dark adapted, the effects of administering glucose were ana- 
lyzed. Glucose was also given, following the injection of insulin, while the subjects were 
still dark adapted. 

The results indicated that dark adaptation can be affected either by reducing the blood 
sugar with insulin or by lowering the partial pressure of oxygen, the effects being more 
striking in the latter. Following the injection of insulin or the deprivation of oxygen, the 
administration of glucose tends to increase light sensitivity in the dark-adapted eye, al- 
though the effects are not completely counteracted by such procedures. At approximately 
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18,000 feet, the threshold for light sensitivity is raised by approximately 1 log unit, the 
extent of the change varying directly with the physiologic characteristics of each subject. 

The results suggested that dark adaptation may be impaired by reducing the amount 
of oxygen in the nervous tissue, either directly by deprivation of oxygen, or indirectly by 
lowering the blood sugar. The results also indicate that the changes are not concerned 
with the regeneration of the photosensitive substances of the visual mechanism, but with 
the neural elements of the retina and the central nervous system. 


112. MCFARLAND, R. A. AND Forbes, W. H.: The effects of variations in the concentra 
tion of oxygen and of glucose on dark adaptation, J. Gen. Physiol. 24:69-98, 1940. 


In certain experiments the blood sugar was lowered by injection of insulin and raised 
by ingestion of glucose. First the dark adaptation curves were plotted in normal air and 
compared with those obtained, while inhaling lowered oxygen concentrations, from data 
secured with an apparatus of Hecht and Shlaer. A decrease of the sensitivity was observed 
with lowered oxygen tensions. The rod and cone portions of the curves were influenced 
similarly. The effects were counteracted by inhaling oxygen, the final rod threshold re 
turning to the level of normal base lines in air within two or three minutes. The impairment 
was greatest for those with poor tolerance for low O. 

In a second series control curves were obtained in normal air. While the subjects re 
mained dark adapted, the oxygen concentrations were decreased. Regeneration of visual 
purple was complete during 40 minutes of dark adaptation, but the thresholds continued 
to rise in proportion to the degree of anoxia. Inhalation of oxygen counteracted the effects 
within two to three minutes. 

When blood sugar was raised by glucose (in normal air) no significant changes were 
observed in the thresholds. When glucose was ingested in low oxygen, the effects of 
anoxia were counteracted within six to eight minutes. 

The influence of low blood sugar through insulin on light sensitivity was such that the 
thresholds were raised immediately. When inhaling oxygen, the thresholds were lowered 
After withdrawing the oxygen, so that normal air was breathed, the thresholds rose again 
within one to two minutes. If blood sugar was raised by glucose, the average threshold 
fell to the original control level. The combined effects of low oxygen and blood sugar on 
light sensitivity were greater when a similar degree of anoxia or hypoglycemia was brought 
about. In 9 of 10 subjects, food increased their sensitivity to light. Thus, anoxia and hypo 
glycemia produce effects on light sensitivity in the same way by slowing the oxidative 
processes. Consequently, anoxia is ameliorated by glucose, and hypoglycemia by oxygen 
The changes are attributed to the effects on the nervous tissue of the visual mechanism 


and the brain, rather than to photochemical processes of the retina. 34 references 


113. TANAKA, HL. AND Sexicuciit, Influence of low atmospheric pressure on opty 
sensitivity, Bull. Nav. M. A., Japan, 24 (2) :113-31 (Japanese text pagination); 7-8 
(English text pagination), 1935 


In the present experiment, the increase or the decrease in the dark adapatability of 12 


inmates of Kasumigaura Naval Flying Station who were of normal physical condition and 


of normal vision was estimated by means of the Nagel adaptometer. The examinees were 
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exposed to the low atmospheric pressure in the air lock which was installed at the medical 
experiment room of the flying station. The course of change in the dark adaptability under 
regular pressure as well as low pressure was observed for five months, extending from 
March to July, and the following conclusions were drawn: 

(1) The curve of dark adaptation, at 15 degrees from the point of fixation, of persons 
adapted to light for 10 minutes under normal atmospheric pressure drew an acute peak in 
the beginning and a gradual mild rise afterward, approaching the curves reported by 
scientists heretofore. 


(2) The dark adaptability is influenced by a low atmospheric pressure and the greater 


the decrease the lower is the atmospheric pressure. 

(3) The decreased dark adaptability due to the staying at the same low atmospheric 
pressure recovers gradually in the case of the pressure corresponding with the altitude 
of 3,000 meters, but the decrease gradually intensifies in the pressure of the altitude of 
4,000 meters. 

(4) The dark adaptability which decreased at the low pressure recovers as soon as 
the pressure is reduced. 

(5) The decrease in the dark adaptability due to a low atmospheric pressure is removed 
or slightened by the inhalation of oxygen gas. 


114. Tsyruin, B. AND Vistinevskiy, N. A.: Effect of anoxemia on adaptation to dark 
ness in Conditions of lowered barometric pressure, Vestnik oftal. 3:269-75, 1933. 


The experiments for establishing the change of the dark adaptation curve in connection 
with anoxemia were done in a barometric chamber, with instruments registering the baro 
metric pressure and the altitude. The air was removed from the chamber by a pump to the 
desired rarefication and lowering of the barometric pressure. Three subjects were tried for 
dark adaptation (20 minutes adaptation to darkness, 10 minutes adaptation to light, and 
90 minutes examination of the adaptation curve). The first and last experiments were done 
at sea level altitude, the others were done at 1,500, 3,000, 4,500, and 6,000 meters altitude. 
At 4,500 meters altitude an oxygen mask was given to the subject in order to exclude the 
effect of anoxemia and lowered barometric pressure of the adaptation curve. 

Three tables and drawings show that the threshold of light sensitivity is markedly de 
creased and that anoxemia at high altitude causes lowering of adaptation. The use of 
the oxygen mask on the fifty-fiith minute immediately causes an increase in the adapta 
tion curve. The decrease of the adaptation curve in anoxemia is due to the disturbance 
of the function of the central nervous system and not to photochemical processes in the 
retina. Olda Sitchevska, ALD 


Wiscuinewsky, N. A. AND Z1ruin, B. A.: Physiology of vision in nocturnal hiah 
' flying, Vo.-sanit. Dyelo, No. 2-3:58-65, 1936. Abstract: J. Aviation Med. 7 :215, 


1936. 


An attempt was made to find suitable filters to increase vision in twilight without dimin 
ishing day vision, as the sensibility of the eye is of great importance to the nocturnal fliers 
Smoked glasses and yellowish green Fresal glasses of 20 per cent transmission were best 
Increased sensibility up to a 55 per cent maximum could be maintained for three hours 
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The optimum duration was six hours. In low pressure chamber tests it was demonstrated 
that anoxemia diminishes the light, color, and electrical sensibility of the eye in proportion 
to its degree. 

The first deviations from normal occurred at an altitude of 1,500 meters. At higher 
altitudes (4,500-6,000) colors are less intense or colorless (blue and green). Brief O, 
inhalation up to 10 minutes does not fully restore color sensibility but almost completely 
restores the peripheral dark adaptation and electrical irritability 

It is to be assumed that anoxemia attacks the cone apparatus rather than the rod ap 
paratus. Probably it affects primarily the central nervous system. The requirements for 
night pilots include normal visual acuity, normal color sense, and normal dark adaptation 
The latter may best be tested with a Nagel adaptometer. For short orientation tests the 
apparatus of Kravkov and Wischnewsky suttices, utilizing the Purkinje phenomenon 

See also: No. 84, Wischnewsky & Zirlin, 1935; No. 161, Armstrong & Heim, 1940; 
No. 165, Beyne, 1928; No. 192, Tschermak-Seysenegg, 1933-34: No. 704 Velhagen, 1936; 
No. 726, Strughold, 1938 


N. 


LOW BAROMETRIC PRESSURE 


See: altitude-anoxia—subdivisions 


O. MISCELLANEOUS EFFECTS 
116. BeLosrockty, E. AND Visuinevskty, &ffect of the atmospheric and other factors 
of flying on the visual organ (Wirkung des atmospharischen und anderer phystkalischer 


Faktoren des Fluges auf das Seborgan), Vo.-sanit. Dyelo, No. 1:49-58, 1939 


Not available at Army Medical Library, Washington, D. C 


117. Boortipy, W. M. anp Lovetace, W. R., I: Oxygen in aviation. The nm 
lor the use of oxyden and a practical apparatus for its administration to both pilots and 
passengers, J. Aviation: Med. 9:172-98, 1938. 


cessity 


The article reviews much of the important literature on the subject. The effect on 
‘ye is not stressed. 


the 


118. Furuya, G.: On the influence of low pressure on the buman eye. V7. ( 


munication: Summary and conclusions (Ueber die Einfltisse 


om 


des Unterdrucks auf das 
menschliche Auge. V7. Mitteilung. Zusammenfassund und Schluss Acta Soc. Ophth 
Japan, 41 (1) 680-83, 1937 (German summary) 


The same candidates were tested in the low pressure chamber for the following visual 
functions and eye changes: tension of eyeball, pupillary diameter, accommodation, visual 
field, and muscle balance 

It was found that the changes caused by low pressure were always more marked in 
sympathicotonics than in vagotonics. Thus also from the point of view of the ophthalmol 
ogist, vagotonics are better suited to flying than sympathicotonics 


119. Krys, A.; Marrurews, B. H. C.; Forses, W. H. anp MCFarRLANp, R. A.: Indi 


mdual variations in ability to acclimatize to high altitude. With a supplement on the 
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statistical treatment of the relations between sea-level characteristics and high-altitude 
acclimatization by R. A. Fister, Proc. Roy. Soc. Med. B126:1-29, 1938. 


Normal individuals differ markedly in their ability to adjust to rarefied air of high 
altitude, and these differences have no relation to general physical conditions. The ability 
to adjust depends on age, body size, basal pulse rate, alveolar gas tensions in the basal 
state, blood alkaline reserves, and oxygen capacity. Slow pulse, low-normal blood oxygen 
capacity, low alveolar oxygen pressure, high alveolar carbon dioxide pressure, and high 
alkaline reserve at sea level are favorable for acclimatization at high altitudes. 

In partially acclimatized men slight correlations exist between excellence of acclimati- 
zation and low blood oxygen capacity, aside from small diffusion gradient in the lung, 
and high saturation of the arterial blood with oxygen. 

There is no special reference to the eye. 


120. LeonHArD, K.: The danger of a sunstroke in high mountains without overheating 
Wcehnschr. 86 :174-75, 1939. 


It is taken for granted that in cases of sunstroke in high altitudes, chemically active 
ultraviolet rays have a great influence. 

Not the overheating but the immediate effect of radiation appears to be the cause. This 
is proven by the latent period after the radiation, as well as by the apparently existing 
summation of the effect of radiations, similar to that of roentgen rays. 

Under ordinary conditions, the first symptoms of sunstroke are overheating of the 
system, especially of the head, discomfort, and general indisposition. However, in high 
altitudes, cases of sunstroke may occur without the individual having suffered from over- 


heating or from any of the warning premonitory symptoms. The probable cause of this 


phenomenon is the comparatively low temperature of the surrounding air in high altitudes, 
even under intensive radiation, prohibiting the development of overheating in the system 
without, however, preventing the occurrence of sunstrokes. 

A pronounced danger lies in the summation of repeated exposure to radiation on several 
immediately succeeding days. 


121. McComas, H. C.: The aviator (Ch. Vision in the air), (86-113) New York, 
E. P. Dutton & Co., 1922, 214 pp. 


Anything that causes unusual eye movement and blurring of vision may produce dizzi- 
ness. Clearness of vision depends, among other things, on six muscles controlling the 
movements of each eye. As the head is constantly moving, the eyes must make com- 
pensating movements to keep their fixation on any object, which demands a very fine 
precision in the concentration and relaxation of these muscles. Should one eye fail to 
coordinate with the other, objects in vision would appear doubled. When the emotion 
of fear is aroused, there is an excess of adrenalin in the system and the irritability of 
the muscles is greatly increased, whereby the eyes also lose their steadiness. Vision may 
blur from nervousness, which afflicts many people as they look down from great heights 
Nervousness incident to looking down causes incoordination of the eyes, which produces 
dizziness. If a person fixes his gaze on an object, the vertigo disappears. Thus, nystagmus 
stops when one can fasten upon an object and hold the eyes fixed. 
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Distances, especially near-distances, are perceived largely by means of binocular vision 
The judgment of perspective and precise estimation of near-distance are met important 
functions of binocular vision. As one approaches an object, the eyes must converge to 
see the object clearly. Lack of good muscle balance means double images, blurring and 
confusion of objects and distances. The machinery of range-finding is good vision. If it 
tails, the other capacities are helpless. Tests used by the Army for nystagmus and stereo- 
scopic vision are discussed. The contraction produced in the ciliary muscle in visual ac- 
commodation is described. Color blindness is discussed (1 per cent of all men being 
color-blind). Certain red objects appear black in dim light; it, therefore, is unsafe to trust 
color vision for reds in dim light. Rockets and flares containing a high percentage of violet 
rays, which are the most active chemically upon the photochemical substance of the 
retina, cause the greatest blinding effects. Quick recuperative faculties from the above 
are essential 

Pilots are inclined to overestimate distance in bad light and mists, whereas they will 
underestimate it when landing with the sun behind them 

According to the author, the most important factor in vision is the brain 

In addition to tests with regard to psychologic and vital functions under the intluence 
of oxygen deficiency, the convergence of the eyes and their accommodation for near point 
in this condition was studied. Considerable loss of strength in the muscles of the eyes 
during the breather test was ascertained. At 10,000 or 15,000 feet, men with slight con 
vergence defects would see double. However, changed physical conditions in the same 
man may give different ratings in repeated rebreather tests 

Oxygen is the most important “remedy” for altitude troubles. It relieves dizziness 
cures faintness, clears vision, and relieves the heart. Every flier should take his oxygen 
tank when he expects to go to 10,000 feet or more and stay there for any length of tim: 

Under the influence of oxygen deficiency the blurring of vision is noticed by all aviator 
Some of the blurring is due to lack of eye balance, but the most noticeable feature i 


dimming of vision through oxygen deficiency 


122. McFarLanp, R. A. ANd Ditt, D. B.: A comparative study of the effects of 1 


duced oxyden pressure on man during acchmatization, J. Aviation Med. 9:18-44, 1938 


There is no reference made to the eye 

There is a significant increase in the frequency of the physiologic and psychologic com 
plaints at slightly over 15,000 feet (15,440 feet) and above 

An unusual capacity of the organism to become adjusted to a deficit of oxygen in 
the inspired air was demonstrated, provided a long enough time is allowed for acclimatiza 
tion to take place 

There are definite deteriorating effects due to reduction of oxygen pressure for un 
acclimatized men, which may be first manifested at 12,000 feet and become marked at 
15,000 to 17,000 feet 

The importance of the processes of oxidation in all cellular activity are shown, as well 
as the necessity of protecting the airman from anoxia, if he is to maintain a high degree 
of mental and physical efficiency while in flight. 

Large individual variations in ability to acclimatize to high altitude suggest more reliable 


biologic and psychologic tests for the selection of airmen. 
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The striking similarity is observed in the failure of immediate memory at high altitude 
to that found in clinical patients where anoxemia is an important syndrome. 

When 3 per cent carbon dioxide is introduced into the low oxygen or low pressure 
chamber, simulating altitudes of 7,000 to 20,000 feet, the beneficial effects of the carbon 
dioxide are very striking. 43 references. 


123. Sarpou, G.: Biologic effects of descent from altitude, Prat. méd. frang. 11 :70-78, 
1930 


There is no reference to the eye. 


124. Srre_tsov, V.: Activity (Action) of the eye during flight (Die Betatigung des 
Auges wabrend des Fluges), Vo.-sanit. Dyelo, 10:39-49, 1938. 


Not available at Army Medical Library, Washington, D. C. 


125. Wricut, H. B.: The effects of decreased oxygen tension in mountam climbing 
and in airplane ascents to bigh altitudes, J. Med. 10:466-73, 1929. 


The reduced partial pressure of O. is the factor involved in the complaint under 
consideration 

Bad weather aggravates the symptoms of decreased oxygen tension on account of the 
accompanying lowered barometric pressure. 

Alcohol hastens and increases the symptoms because of the changes in the circulation 

The more gradual the ascent, the less violent are the symptoms. Normally the hemo 
globin is 96 per cent saturated, but at 14,000 feet it is found to be between 85 and 88 
per cent saturated. 

The effect on the eyes is not mentioned in this paper. 

See also: No. 16, Diringshofen, 1940; No. 161, Armstrong & Heim, 1940; No. 309 
Fulton, 1940; No. 715, Ballantyne, 1940; No. 874, Trexler, 1938; No. 916, Tuttle & 
Armstrong, 1939; No. 943, McFarland, 1938; No. 982, Bagby, 1921 


P. MUSCLE BALANCE 
126. ArmsTrONG, H. G.: Anoxia in aviation, J. Aviation Med. 9:84-91, 1938. 


The time factor in anoxia is of considerable importance; repeated anoxia has a cumula 
tive deteriorating effect. Anoxia begins to develop at Figh altitudes while breathing pure 
oxygen below the altitude at which it theoretically should appear. 

Birley reported that after one hour at 15,000 feet, it takes pilots twice as long to sight 
a target; in Birley’s tests firing time was increased and accuracy decreased. 

Wilmer and Berens studied the effect of altitude on ocular functions and found slight 
changes between 10,000 and 15,000 feet, and marked alterations above 15,000 feet 
McCormas reported that subjects with latent esophoria see double between 10,000 and 


15,000 feet. 27 references. 


127. Furuya, G.: On the influence of low pressure on the buman eye. VJ. Com 
munication: On the influence of low pressure on the equilibrium of the eye muscles 
especially in sympatheticotonics and vagotonics (Ueber die Einflusse des Unterdrucks auf 
das menschliche Auge. 17. Mitteilung- Ueber den Einfluss des Unterdrucks auf das 


MILITARY AND AVIATION OPHTHALMOLOGY Berens and Sheppard + 133 


q 
7 
all 
| 
| 
| 
4 
‘ 
a 


Gleichgewicht der Augenmuskeln, besonders bei Sympatikotomkern und Tagotonkern 
Acta Soc. Ophth. Japan, 41 (1) :544-49; 44 (German pagination), 1937 


The experimental conditions were the same as in previous experiments. 


(1) The muscle balance was impaired after 6,000 meters altitude 


2) By prolonged permanence at the same height, the imbalance increases. 


(3 


) The effects of decreased pressure are more marked in sympatheticotonics than 
in vagotonics. 

(4+) Normal atmospheric pressure quickly re-establishes normal balance 

(5) Inhalation of oxygen prevented the appearance of imbalance at the height of 
6,000 meters. Bruno Priestley, M.D. 


128. Kurz, J.: A rare case of paralysis of the upward glance in an aviator (Obrna 
pobledu vzburu u aviatika), Casop. Lék. cesk. 67:1208-15, 1928 (French summary) 


A man, aged 36 years, made a series of flights of considerable height, and after a 
sudden descent from more than 5,000 meters, he suffered a four day paralysis affecting 
the ability to look upward, associated with paresis of obliquus superior of the left eye 
and internal branch of common oculomotor of the right eye, which cleared up in ten days. 
The author stated that there was a supranuclear paralysis because the associated muscular 
group did not respond to voluntary innervation but to innervation of another origin 
(Bielschowsky). He thought the temporary lesion was due to small hemorrhages, the result 
of the sudden change from more than 5,000 meters in height followed by lack of oxygen 
(change in barometric pressure of 345 mm. in 10 to 15 minutes) 


129. McFarLanp, R. A.: Psycho-phystological studies at high altitude in the Andes 
1. The effects of rapid ascents by aeroplane and train, J. Comp. Psychol. 23 :191-225, 1937. 


Experiments are reported of the psychophysiologic effects of sudden ascents to 15,000 
feet and 16,500 feet on trans-Andean airplanes and of slower ascents by train to 15,600 
feet and motor to 14,960 feet. The results indicate that: rate of ascent is an important 
variable, both simple and complex psychologic functions are significantly impaired at these 
altitudes, and there is a close interdependence between the partial pressure of oxygen 
in the internal environment of the organism and the functional capacity of the central 
nervous system 

The visual disturbances were only slight in the mountains compared with sea level. One 
noticed little difficulty in reading, with the possible exception of more rapid fatigability 
The phoria test showed completely significant deviations for the group with the 5 prisms 
at a distance of 40 cm. and fairly significant deviations for the 3 prisms at 6 meters. The 
rapidity of the appearance and the persistence of the negative afterimages while at 
Morochocha were, on the average, not significantly different from sea level. 

The average time in seconds in naming the 100 colors was not only significantly longer 
but also the frequency of blocking or saying the wrong color was greatly increased at 
high altitudes. 


130. McFartanp, R. A. AND Epwarps, H. T.: The effects of prolonged exposures to 


altitudes of 8,000 to 12.000 feet during trans-Pacific fliahts, J]. Aviation Med. 8 :156-77, 
1937 
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The results of the tests for heterophoria indicate that the mean deviation from ortho- 
phoria at sea level for the group was 0.8 prism diopters. There was a consistent increase 
in exophoria at high altitude of approximately 1 prism diopter. 

All of the airmen had normal accommodation at sea level when compared with the 
Duane norms. At high altitudes during the flights the mean alteration compared with 
sea level was less than 1 cm. or approximately 0.3 diopter. 

In comparing the sea level means (speed of apprehension test) for 1/90 of a second 
exposure with those at high altitude, the impairing effect of the altitude is approximately 
6 per cent. The relative impairment for the faster exposures was approximately the same 


131. ScHuBeERT, O.: On the subjective appearance of the sky line and the earth surface 


in flying into bigh altitudes, also a contribution to the myosensory functions of the eye 


muscles (ber die subjektive Erschemungsweise der Horizontlinie und der Erdoberflache 


beim Flug in drosse HoOben, zugleich ein Beitrag zur Myosensorik der Augenmuskeln 
Arch. f. d. ges. Physiol. 222 :460-77, 1929. 


Schubert subjectively described the horizon and earth surface as they appear at dif- 
ferent altitudes. Observations were made based on the author’s own experiences and 


introspections up to altitudes of 10,000 meters. 
At 500 meters the earth appears flat with a sharp rise close to the horizon; from 500 


meters to 6,000 meters the earth appears like an even bowl, and at 3,000 meters the 


earth is practically spherical. Up to 10,000 feet the surface of the earth resembles a 


bowl, but as one rises, the earth appears to flatten somewhat. 
The horizontal line is an important aid to the pilot in adjusting himself. The author 
observed that one has a sinking sensation while flying in a horizontal line at altitudes of 


3,000 meters but a rising sensation at altitudes above 6,000 meters. 


In the author’s opinion these sensory illusions are caused by the position of the eye 


muscles. The mechanism and function of the ocular muscles, in relation to these illusions 
is described in detail. 


132. VELHAGEN, K., Jr.: Heteropbornia in conditions of altitude aviation Heteropbone 
unter den Bedingungen des HObenfluges), Luftfahrtmed. 1 :344-50, 1936-37. 


Experiments were made in the low pressure chamber of the Reichsluftfahrtministerium 
Each experiment took approximately one hour. Readings were made: (1) before the 


start of the experiment, (2) at 3,000 meters, (3) at 5,000 meters, (4) at 6,000 meters, 


and (5) at the end of the experiment in a normal atmosphere of fresh air. 


Stock’s phorometer, manufactured by Zeiss, was used for space-saving reasons. Com 


berg’s convergence factors may have been a disadvantage. 


Sixteen subjects, who had slight esophoria or slight exophoria, were tested. In all 


cases lack of oxygen caused increased esophoria for distance and insufficiency of cen 


vergence for near vision. When oxygen was administered, the primary condition of the 


ocular muscles returned. Velhagen found no increase in exophoria and hyperphoria or 


hypophoria were not present. The author believed the findings were the result of processes 


occurring in the eye muscles. 
See also: No. 75, Wilmer & Berens, 1918; No. 152, Magara, 1928; No. 161, Arm- 
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strong & Heim, 1941; No. 164, Berens, 1919; No. 165, Beyne, 1928; No. 179, Wilmer, 
1918; No. 180, Anon., 1937; No. 592, Caanitz, 1938 


Q. NEAR POINT OF CONVERGENCE 


See: No. 94, Bauer, 1924; No. 164, Berens, 1919; No. 179, Wilmer, 1918; No. 705 


Berens et al, 1926 


NYSTAGMUS 


133. Birtey, J. L.: Goulstonion lectures on the principles of medical science as applied 


to military aviation, Lancet, (1) 1 :1147-51, (I) 1205-12, (II) 1251-57, 1920 


Birley stated that all flying is, in a sense, fatiguing in that it demands attention but 
that the fatigue experienced is in inverse proportion to the skill of the pilot and the 
etticiency of the airplane. 

The flying ofticer reacts to altitude by early increase of ventilation tending to raise 
the alveolar oxygen tension and increase of the circulation rate which tends to improve 
tissue oxidation. Fall in ventilation gives the organism a chance to adjust chemical re- 
action of blood and tissue fluids greatly disturbed in the direction of alkalinity. Con- 
ditions imposed by flying at high altitudes are dependent on the fall in the partial pressure 
of oxygen. Under certain conditions acidosis is beneficial to the organism having developed 
mechanisms of raising excretion of alkali. The acid-alkali balance must be preserved 

Labyrinthine instability is discussed. Horizontal nystagmus between 16 and 36 seconds 
duration, after 10 turns in 20 seconds, is accepted as normal. The functions of the visual 
apparatus as a means of projecting sensations into the environment has been developed 
in man to its culminating point 


134. GeLtLniorn, E. AND SpiesMAN, L.: The influence of byperpnea and of variations 
of the O, and CO, tension in the inspired air upon nystagmus, Am. J. Physiol 


112 :662-68, 1935 


In studie 


on the effect of CO. excess, O. lack and hyperpnea on nystagmus in the 
human, it was found that breathing CO. air mixture results in a decrease in the number 
of nystagmic movements, and that hyperpnea produces an increase in this number. The 
brain stem reacts to increases and decreases in the CO.. tension of the blood with the 
same direction of change in excitability as occurs with spinal reflexes. O. lack produces 
in effect on the nystagmus (decrease in number) only under the conditions of severe 
inoxemia, The effects are temporary, and, as soon as three minutes afterward, control 
values are obtained 

These reactions are strikingly different from those observed in the case of the more 
strictly cortical processes reported in preceding papers. The differences appear to be 
largely associated with the relative sensitivity to O.. lack. The cortical neurones are 
extremely sensitive to alterations in oxygen supply, while the brain stem centers studied, 
either because of a more adequate blood supply or for other reasons, are relatively insensi 
tive to such changes 
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135. Lewis, E. R.: Influence of altitude on the bearing and the motion-sensing apparatus 
of the edt, z A. M. A. 71: 398-99, 1918. 


According to Lewis there seems to be no change in the vestibular apparatus at high 
altitudes, as evidenced by sense of motion or eye motion. 


136. Witnetm, O.: Sudden changes in atmospberic pressure as the cause of tympanic 
and labyrinthine accidents in aviators, etc. of the National Army (Les variations brusques 
de la pression atmospbérique comme danger et cause des accidents tympanique et 
labyrinthique chez artilleurs—et aviateurs de l armée nationale), Arch. belges serv. Santé 
Armée, 92 :308-14, 1939. Abstract: J. Aviation Med. 11 :50, 1940. 


Vestibular examination is of prime importance in aviation. Exaggerated labyrinthine 
irritability may produce nausea. Certain violent rotary stimuli produced during certain 
maneuvers, such as rolling, spinning, or banking, may in such persons cause vertigo, 
vomiting, and loss of consciousness. Tests of vestibular irritability may be made in gyrators 
producing vertigo or nystagmus. All induced nystagmus lasting 26 seconds is considered 
normal for an aviator. 

The labyrinthine reactions may vary. With training an exaggerated irritability may 
be corrected. In physical and moral exhaustion, or following certain diseases, the vestibular 
irritability of even highly trained aviators may be increased 

Reactions to speed, force, etc., may be tested with the Reed apparatus and the equi 
librium may be tested by the self-balancing test. 


S. PHYSIOLOGY 


137. Barrtsci, W.: Physio-pathological observations in a bigh altitude plane (Physio 
logisch-pathologische Beobachtungen im Hobenfludzeuq), Schweiz. med. Wehnschr 


60 965-71, 1930 


This article contains no reference to the eye 


138. Crouzon, O.: Physiologic research in a balloon at hiah altitude (Recherche 


phystologiques en ballon a drande altitude), Aérophile, 16 :389-92, 1908 


The author and two others made balloon ascension, reaching 5,350 meters in order to 
make physiologic observations on the effects of the altitude on their bodies. The main 
investigation was the theory of acapnia vs. anoxemia, with subsidiary tests of arterial 
pressure, Cutaneous sensitivity, muscular force, and hearing. There is no information on 
vision or the condition of the eye in this article 


139. GRANDPIERRE, R.: Physiologic effects of bigh altitude flying (Les effects physiologi 


ques du vol en avion aux hautes altitudes), Rev. de Physiothérap. 15 :49-73, 1939 


At 6,000 meters few individuals do not exhibit the characteristic sensation of high 
altitude flying, ie., vague and agreeable lassitude, loss of energy, the sky appears gray, 


the instruments and the ground seem veiled and dancing 
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140. LescHa, J.: Observations and experiments on the changes produced by compressed 
and rarefied alveolar air (Beobachtungen und Versuche zur Anwendung compreimurter 


und verdunnter Athmungsluft), Bonn, 1884. 


No eye reterence 


141. McFarLAND, R. A.: Psycho-physiological studies at bigh altitude in the Andes 
N. Sensory and motor response during acclimatization, J. Comp. Psychol. 23 :227-58, 


1937. 


Sensory and motor tests were given to the 10 members of an expedition into the Andes 
during a three month period at various altitudes up to 20,140 feet. Significant differences 
in the means for the group were observed at the two highest stations, 17,500 and 20,140 
feet. The variability of response for both the individual and the group, however, was 
increased at 15,440 feet and above. The decrease in efficiency in sensory and motor 
reactions at high altitude is attributed to the physicochemical cellular changes in the central 
nervous system due to the arterial oxygen unsaturation associated with the diminished par- 
tial pressure of oxygen. The increased variability of response is attributed to alterations 
in capacity for concentration associated with the more general physiologic changes as 
well as to those in the central nervous system alone. 


142. Missturo, W. AND Konpratovircu, W 


of aviator, Przegl. sport. lek. 1 :5-30, 1929 


Effect of flight on physiologic functions 


General study 


143. SCHROETTER, H. v.: Physiology and hygiene of aviation (Zur Physiologie und 
Hygiene der Luftfabrt), Aerztl. Sachverst.-Ztg. 33 :339-42, 1927. 


The author divided the problems of aviation hygiene into three groups: (1) those 
arising from the conditions of the air medium and the demands made upon the somatic 
and psychophysical capacity of the flier, (2) those arising from faulty construction of 
the plane or its various parts and from inappropriate equipment of the flier, (3) those 
arising from inadequate training and experience of the flier 

He urged careful examination and check-up of the sense organs because the flier’s sense 


of orientation and balance depend upon the proper functioning of these organs 


144. SunpstrorM, E. S. AND Bloor, W. R.: The phystological effects of short exposures 
to low pressure, J. Biol. Chem. 45 :153-70, 1920. 


There is no reference to the eye in this article. A method for obtaining the hematocrit 
value by use of a high power centrifuge is described. 

The variations of the content of phosphoric acid—inorganic, organic, and lipoid—of 
the corpuscles and plasma is discussed. 

Tests with rabbits having undergone experimental hemorrhage and being exposed to 
low pressure show that the greater alteration in the number of erythrocytes is due to low 


pressure. At very low pressure a decrease in the size of red corpuscles occurs. 
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The most characteristic feature of the low pressure experiments is a constant decrease 
in the formation of the lipoid phosphoric of the plasma. 

Decrease of the latter at low pressure indicates an enrichment of the erythropoietic 
organs with lipoid material, this being the first phase of a stimulation of these organs 


resulting from a lowering of the atmospheric pressure. 


T. PUPILS 


145. Bean, J. W. anp Bonr, D. F.: Sphincter and radial iris muscle reaction to bigh 
oxygen, Am. J. Physiol. 129 :310, 1940. 


Sphincter and radial muscles isolated separately from beef iris were suspended from 


an optical lever into a continuously oxygenated tyrode bath in a pressure chamber. Com- 
pression with oxygen to 70 pounds caused a continuous decrease in the sphincter tonus. 
Decompression to atmospheric pressure induced a recovery. Occasionally, the decrease in 
tonus was preceded by an initial temporary rise which could be eliminated by previous 
atropinization of the bath. The drop in tonus during the maintenance of increased pressure 
and the recovery on decompression, remained unaffected by such atropinization. 

Adrenalization of the bath caused a drop in sphincter tonus, but, since the radial muscle 
showed no contraction on exposure to high oxygen, it appears that the loss of sphincter 
tonus induced by high oxygen is due to direct action on the muscle, rather than to an 
intermediate release of sympatheticomimetic substance from intrinsic nerve endings. The 
radial muscle was less affected by high oxygen. 

Experimental results indicate that pupillary dilatation in animals exposed to high oxygen 
is not necessarily dependent upon either central nervous or hematogenous connections. 

Inherent rhythmicity of sphincter muscle at atmospheric pressure became most prominent 
after cessation of bubbling the bath and occurred only at relatively low tonic levels. This 
rhythmicity may assume considerable significance in the occurrence of hippus. 


146. Furuya, G.: On the influence of low pressure on the human eye. 11. Communica 
tion: On the influence of low pressure on the width of the pupil, particularly on the width 
of the pupil in sympathicotonia and vagotonia (Ueber die Einfltisse des Unterdrucks auf 
das menschliche Auge. 1. Mitteilung. Ueber den Einfluss des Unterdrucks auf die Pupillen 
weite, besonders auf die Pupillenweite von Sympatikotonikern und Tadotonikern), Acta 
Soc. Ophth. Japan, 40 :2636-40, 1936 (German summary) 


The same conditions existed as in the first paper (Abstract No. 159). 

(1) The pupil dilates under the influence of low atmospheric pressure at about 5,000 
meters. Dilatation increases in direct ratio to the altitude. 

(2) Dilatation is more marked in sympathicotonics than in vagotonics. 

(3) By “permanence” at the same level, the pupil will slowly come back to its initial 
diameter. 

(4) The pupil recovers its initial diameter quickly when the initial tension is restored 

(5) Inhalation of oxygen inhibits completely, or to a large extent, any changes of the 
pupil. Bruno Priestley, M.D. 
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147, GALLENGA, R.: Bebavior of the pupil following fatigue in biagh mountains (Sul 
comportamento del diametro pupillare in alta montagna in rapporto alla fatica), Ressegna 
ital. d’ottal., 1 :263-70, 1932. 


In studying the behavior of the pupil following fatigue in high mountains, the author 


has noted a clear tendency toward mydriasis, due in part to diminished capacity for con 


traction on the part of the iris sphincter, caused by the complex modifications induced by 


fatigue in all neuromuscular processes. 


148. Ury, B. AND GreLtuorn, E.: Influence of oxygen deficiency on reflex dilatation 
of the pupil, Proc. Soc. Exper. Biol. & Med. 38 :426-27, 1938. 


The problem of reflex dilatation is still controversial. However, a number of authors 


have shown that this reaction is largely due to an inhibition of the parasympathetic tonus 
of the Edinger-Westphal nucleus. 


The author’s experiments were carried out on rabbits. The pupillary reaction on the 


normal and sympathectomized side was observed independently and simultaneously by 


two observers. The threshold was the same on both sides. The humoral excitation of 


the pupil occurs only with far stronger and more prolonged stimulation and is distinguished 


trom the quick reaction observed in the above experiments by its longer latent period 


and duration 


Theretore, it may be concluded that the pupillary reaction under the conditions studied 


is due to an inhibition of the parasympathetic center of the third nerve. The experiments 


show that excitatory and inhibitory processes are altered in a similar way under oxygen 


deficiency. 


149. Ury, B. AND_GeLLuorn, E.: On the influence of anoxia on pupillary reflexes in 
the rabbit, J Neurophysiol. 2 :136-41, 1939 


Experiments are reported in rabbits on the influence of stimulation of the sciatic. with 


weak faradic currents on the reflex pupillary dilatation. Six to eivht per cent oxygen in 


haled for a period of 20 minutes increases considerably the threshold for the reflex 


dilatation. The reaction is reversible on administration of air and is identical in the 


sympathectomized and normal eye. The simultaneous inhalation of 4 per cent CO. 


prevents the effects of anoxia. An analysis of the conditions of the experiments makes it 


highly probable the the pupillary reflex studied in this paper involves only the inhibition 


of the parasympathetic. If this is the case, it may be stated that both excitatory and 


inhibitory processes in the central nervous system are diminished under the influence of 


anoxia. 13 references 


150. Ury, B. AND GELLHORN, E.: The effect of anoxia on reflex iilatation of the pupil 
Am. J. Physiol. 123 :207-208, 1939 


Experiments were carried out in rabbits under light urethane anesthesia. The pupillary 


reaction was studied either in the normal or the sympathectomized eye. The sciatic nerve 


was stimulated with weak faradic currents for one to two seconds, and the pupillary reaction 
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was measured with an ocular micrometer. The threshold for the pupillary dilatation follow- 
ing stimulation of the sciatic nerve is the same for the normal and sympathectomized eye 
indicating that, under the condition specified, the reaction involves no sympathetic stimula- 
tion, but only parasympathetic inhibition. 

It occurs in absence of vocalization and reflex movements which may be observed 
when supraliminal stimuli are used. When 6 to 8 per cent oxygen is inhaled, the threshold 
is raised. This process is reversible on readmission of air. The effect of 6 per cent oxygen 
can be completely offset by 5 per cent CO., so that no change in threshold occurs. 

Five per cent CO, itself is without effect on the reaction studied. 

The experiments show that the effect of oxygen deficiency on inhibitory processes is 
similar to that previously studied by the author and his collaborators, in regard to 
excitatory cortical and subcortical processes (cf. Sigma XI Quart. 25 :156, 1937). 


151. Ziist, F.: The behavior of the pupil following the decrease of air pressure (From 
the Physiological Institute of the University of Zurich and the bigh-alpine testing station 
Jungfraujoch) (Das Verbalten der Pupille be: Abnabame des Luftdruckes Aus dem 
Phystologischen Institut der Universitat Zurich und der Hochalpinen Forschundsstation 
Jundfraujoch,, Luftfahrmed. 4+ (No. 3) :209-24, 1939-40. 


Tests regarding the behavior of the pupil in increasing rarefaction of air, made with 
man and test animals, such as cats and rabbits, are described. In the low pressure chamber, 
a distinct decrease of the diameter of the pupil was discovered. Under the influence of 
increasing air rarefaction, an increase of retlex-excitability of the pupil to light was also 
observed. The latter was found in man also in high altitudes. This was accompanied 
by other symptoms, such as somnolence, hunger, vomiting—all those symptoms of in 
creased tonicity of the parasympathetic. 

A secondary symptom ascertained by the author was a contraction of the palpebral 
fissure, occurring simultaneously with the narrowing of the pupil. In this case the increase 
of the tonus of the parasympathetic is not exclusively due to high altitude; but it is a 
mixed ettect of vegetative “conversion.” 

The question is still pending, as to whether the above are primarily developing symp- 
toms, or secondary effects of compensation. 52 references 


U. REFRACTION 


152. MaGara, M.: On the individual tolerance of airplane pilots for low atmospheric 
pressure, Bull. Nav. M. A. Japan, 17 (No. 3) :1-2, 1928 


The maximum blood pressure and the pulse pressure decrease under low atmospheric 
pressure is discussed 


The refraction and the accommodation of the eye are effected by low atmospheric 
pressure; and latent strabismus becomes manifest in consequence of reduced atmospheric 
pressure. Other physiologic functions are affected accordingly 

The principal subjective symptoms ascertained in pilots while exposed to low atmospheric 
pressure are: dyspnea, weakness, sensation of darkness, photophobia, loss of memory 
and headache. These symptoms continue for about 30 minutes after an aviator has been 
at an altitude of from 4,000 to 6,000 meters. 


. 
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V. RETINA 


153. Stepan, J.: Retinal bemorrbages in bypertensive subjects during flight in the aero 


plane (Hemorradies retiniennes survenues chez des bypertendus au cours de vols en avion 


Ann. d’ocul. 175 :307-13, 1938. Abstract: J. 


Aviation Med. 9 :141, 1938 


The author, having seen 2 cases of retinal hemorrhage in hypertensive subjects during 
flight at rather unusually high altitude, owing to unforeseen atmospheric conditions, has 


attempted to investigate this problem. Worms has drawn attention to the undesirable 


ettects of marked changes in atmospheric pressure rather than a low atmospheric pressure 
per se on persons with high blood pressure. 


The blood pressure shoots up on sudden changes in atmospheric pressure and also 


following centrifugal accelerations. The latter, especially, were found by Bergeret to 


exert a marked effect on retinal hemodynamics, especially if the acceleration occurred 


in the seat-to-head direction as in looping, flying upside down, etc. It is in such stunts 
that erythropsis develops, i.e., red vision 


There seems to be a special regulation of the cerebroretinal circulation 


In the two cases mentioned, the rapid ascent was associated with a sensation of a 


black veil at the moment of greatest acceleration in the head-seat direction. Oxygen want 


creates anoxemia and hypotension. The author believes that passengers as well as pilots 
should be protected by preliminary tests for high blood pressure. In the case mentioned, 
the rupture of the retinal vessels occurred at an altitude of 3,000-4,000 meters, which 
is higher than the level of most commercial. flying. 


154. Seitz, C. P The effects of anoxia on visual function, a study of critical fre 
quency, Arch. Psychol. 36(257) :1-38, 1940. 


The results of study of oxygen deprivation on retinal function showed that at 17,500 
and 20,000 feet critical frequency was depressed and reduced for both rod and cone 
function. It was possible to show a differential effect on rod and cone response one hour 
after the ascent to 20,000 feet. A greater decrement of cone function than of rod function 
was observed. Recovery was not always complete within half an hour after normal air. 

Direct application to the eye of strychnine increased retinal sensitivity; this was indicated 
by angioscotometry and measures of critical frequency. When administered in high alti- 
tudes, strychnine sustained the function on a nearly normal level. 32 references 

See also: No. 75, Wilmer & Berens, 1918; No. 174, Monge, 1929 


155. GeLLuorn, E. AND SpiesmMan, I. G.: The influence of byperpnea and of variations 


of the O, and CO, tension in the mspired aw upon after-images, Am. J. Physiol 
112 :620-26, 1935 


The influence of O.. lack, CO. excess, and hyperpnea is studied, regarding the latent 
period and appearance of negative afterimages. It is found that under suitable conditions 
(Co. concentration 9-11 per cent; CO. concentration 4 to 7 per cent; or voluntary 
hyperpnea lasting 2 to 5 minutes at a rate of 35 and more per minute), there is lengthening 


of the latent period of negative afterimages, or even complete absence of any afterimages. 
The effect may last as long as 12 minutes after readmission of air. 
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O.. lack and excess cause vasodilatation. 
O.. lack, CO, excess and reduction in CO,_ tension of the blood due to hyperpnea, 
each cause lower excitability of the fundamental nervous mechanism involved in vision. 


156. GeLLuorn, E; Spiesman, |. AND Storm, L. F. M.: Influence of variations of O, 


and CO, tension in inspired air upon after-images, Proc. Soc. Exper. Biol. & Med. 
32 :47-48, 1934-35. 


The influence of variations of O, and CO, tension on a simple and quantitatively 
measurable visual process in man is studied. The latent period of a negative afterimage 
was chosen. The experimental subject fixated with both eyes the center of a yellow 
square on a gray background at a distance of 60 cm. The eyes were closed prior to 
each experiment for one minute. After fixation time of 10 seconds, the eyes were closed 
and a stop watch started, which was stopped again when the negative afterimage appeared 

The influence of O, lack was studied by allowing the subject to breathe various air- 
nitrogen mixtures from 7 to 30 minutes. The O, concentration varied between 9.2 per 
cent and 16.0 per cent. The reduction of O, concentration to 13 per cent was without 
influence on the latent period of negative afterimages, whereas great changes occurred 
after breathing 9-11 per cent. 

In tests with CO., the threshold concentration was found to amount to from 3 to 3.5 
per cent. 


Regarding the influence of reduction in the Cc. tension on sensory functions, the 


subjects breathed with the rhythm of a metronome (64 to 90 per minute) for periods 
of from three to six minutes. 

Therefore, O. lack, CO. excess, and CO, lack have the same end effect on the sensory 
mechanism involved in the production of afterimages 

See also: No. 129, McFarland, 1937. 


W. TENSION OF EYEBALL AND INTRA-OCULAR PRESSURE 


157. Ascuer, K.: Determination of intra-ocular vascular pressure under varying 
atmospheric pressure (Bestimmung des intraokularen Gefdfassdruckes bei verschiedenem 
Luftdruck), Klin. Monatsbl. f. Augenh. 88 :688, 1932. 


According te Schubert, the eye, sooner than any other organ, shows disturbances due 
to lowered atmospheric pressure when the subject is in a plane which is flying upward 
to considerable heights. These disturbances consist of raising the absolute threshold for 
light stimuli and decreasing the sensitivity to differences of light. These disturbances are 
present from 4,000 meters upward. 

In connection with a rather extensive experimental series on pressure conditions in the 
ocular vessels or, more correctly, in the regions supplied by the ophthalmic or even the 
carotid arteries, Ascher raised the question whether these disturbances perhaps precede 
changes in pressure within the ocular vessels. He used the ophthalmo-dynamometer of 
Bailliart, in spite of its sources of error, because he found it to be the most practical. In 
the pneumatic chambers of the research institute for aviation in Hamburg-Eppendorf, the 
author made measurements in normal subjects and in several patients from the ophthalmo- 
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logic clinic. Rapid mounting to 3,500 meters within 10 to 15 minutes usually resulted 
in a decrease of diastolic arterial pressure. Similar changes occurred in returning from 
compression (1. 3 atm.) to normal pressure. 

According to investigations of L. H. Bauer and those of Beyne, under similar conditions, 
the brachial diastolic blood pressure drops, whereas the systolic rises. In order to spare 
the eyes, Ascher omitted taking the systolic blood pressure. No essential changes of the 
intra-ocular pressure were determinable in connection with the reduction of atmospheric 


pressure 


T 
maneuvers (Ricerche sulla tenstone oculare in occhi normali di soldati alle manovre alpine 
invernals), Boll. d’ocul. 8: 1281-92, 1929. 


158. BARDANZELLU Research on ocular tension in normal eyes of soldiers on Alpine 


The author selected 10 soldiers of an Alpine regiment for tests of ocular tension and 
its relation to blood pressure and drew the following conclusions : 

1. The ocular tension, the physiologic conditions of the eye and its vessels remaining 
unchanged, has an intimate relation to the general blood pressure. This relation is not 


constant—but may vary from individual to individual. 


2. The ocular tension undergoes variations in increase in normal subjects who are 


making the necessary efforts to reach determined heights in the mountains 

3. In repose, immediately after marching, the ocular tension tends to reach normal 
passing in a few cases to a slight depression. 

4. In complete repose, at the various heights reached (upper limit, 2,000 meters) the 
ocular tension remained unaltered and, therefore, was not modified by barometric pressure, 
temperature, hygrometric state, nor by the time 

The author presented a table of the measurements taken and stated that he used the 
Schiotz tonometer and the Pachon manometer. The tests were made during January 


maneuvers of the troops 


159. Furuya, G.: The influence of low pressure on the living eye. 7. Communication 
The influence of low pressure on the intra-ocular pressure, particularly in sympathicotomia 
and vadotonta (Ueber die Einfltisse des Unterdrucks auf das menschliche Aude ] 


Mittedung, Ueber den &influss des Unterdrucks auf den Augendruck besonders auf den 


dugendruck der Sympatikotonie und Tagotonie), Acta Soc. Ophth. Japan, 40 (3) 


2432-43, 1936; 159 (German text pagination ) 


The author examined the eyes of six normal men from 18 to 30 years of age. Three 
of them were sympathicotonic, and three were vagotonic. He reached the following 
conclusions 

1. In the low pressure chamber as soon as the level of 4,000 to 5,000 meters was 
reached, the tension of the eye was increased 

2. The increase was more marked in sympathicotonics than in vagotonics 

3. After prolonged exposure to the same reduced atmospheric pressure, the tension 
ot the eye reverted to its initial values 
4. Immediately after the descent from 4,000-5,000 meters to sea level, there was a 


udden sinking of the eye tension; the original tension was recovered in about 30 minute: 
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5. The amount of lowering of the eye tension was far more marked in sympathicotonics 
than in vagotonics. 

6. The influence of diminished atmospheric pressure on the eye tension was remarkably 
lessened by inhalation of oxygen. Bruno Priestley, M.D. 


160. PINSON, E. A.: Jntra-ocular pressure at bigh altitudes, J. Aviation Med. 11 :108-11, 
1940. 


The intra-ocular pressure of anesthetized rabbits was measured directly with a capillary 
mercurial manometer during environmental pressure changes equivalent to rates of ascent 
and descent of 1,000 to 30,000 feet per minute up to altitudes of 40,000 feet. These 
environmental pressure changes produced no alteration in the intra-ocular pressure suf- 
ficient to cause concern as to any injury or discomfort to the eye. 


X. TOBACCO 
See: tobacco-anoxia 
Y. VISUAL ACUITY 


161. ArmstrONG, H. G. anp Hem, J. W.: Medical problems of bigh altitude flying, 
J. Lab. & Clin. Med. 26 :263-71, 1940. 


The temperature of the atmosphere decreases about 2 C. for each 1,000 feet of ascent, 


until 35,000 feet. Above that, the temperature remains constant at minus 55 C. 

The solution to the problem of cold in high altitude flight is to close and heat the cabin. 
This has been satisfactorily accomplished in civil aircraft and to a certain extent in 
military aviation. 

The power of the external ocular muscles has been found to be depressed above 15,000 
feet, when visual acuity and light perception become lessened; however, some vision is 
retained up to the point of unconsciousness. At an altitude of about 25,000 feet coma 
occurs. 

If an airplane cabin were sealed pressure tight and the contained air maintained near 
sea level pressure, all these problems would cease to exist. 

An air compressor may be used to take in atmospheric air, compress it, and force it 
into the cabin under pressure. An exhaust valve should be provided to transmit the air 
in the cabin back to the outside atmosphere, and thus allow the entrance of fresh air 
from the compressor. This system also takes care, to a large extent, of high altitude cold, 
for the incoming air is heated by compression. 


162. Baracn, A. L. Pilot error” and oxyden want with a description of a new 
oxygen face tent, J. A. M. A. 108 :1868-72, 1937. 


Of all the disturbances in the senses provoked by oxygen want, impairment in vision is 
the earliest to manifest itself 


163. BaracH, A. L.; MCFARLAND, R. A. AND Seitz, C. P.: The effects of oxyaen de 


privation on complex mental functions, |. Aviation Med. 8 -197-207, 1937 
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Three out of four subjects showed a decrease in the number of problems solved on a 
slide rule and an increase in errors while working in a chamber containing oxygen per- 
centages corresponding approximately to 12,000 feet for four hours. 

In considering the nature of the errors it is obvious that two types were possible, ice., 
the settings on the slide could be made incorrectly, or the reading could be correct, differ- 
ing only in the location of the decimal point. Since the former depends more on vision 
and motor coordination and the latter more on judgment, an analysis was made of the 
ratio of reading and decimal errors in the experimental periods to those made during 
the control sessions. The subjects made no more reading errors, relatively, than decimal 
errors in any of the sessions 


164. Berens, C.: Effect of altitude on the eye, Scient. Am. 120 :21, 1919. 


Sight, accommodation, convergence, the field of vision, the finer color discriminations 
and stereopsis show weakening, due to the effect of altitude, the changes occurring at 
varying altitudes in ditterent subjects. 

Goggles should be worn, if properly constructed and ventilated; goggles with a perfect 
tield of vision and good optical glass can be obtained. Goggles prevent tearing and in- 
flammation of the eyelids through wind and also prevent hot water or oil from striking 
the eye. 

There should not be too large a bar between the eyes, since this interferes with the 
use of both eyes in judging of distance. Colored lenses are a great help but should b: 
worn only when absolutely necessary; goggles with white lenses should always be ready 
for instant use. 

If an aviator is flying daily without artificial use of oxygen, he should have his eves 
examined monthly, since the ocular condition is an index of general physical fitness 
Immediate ocular examination is recommended after a bad landing, or in the case of an 


aviator having trouble in judging distance 


165. Bryne, J.: Demands on the buman organism in altitude ‘Les conditions de vie de 
lordamsme humain en altitude), Bull. Inst. gén. psychol. 28 :115-37, 1928. 


Aviation demands of the human organism a rapid and artificial adaptation to variable 
and abnormal conditions of existence. The pilot must see and interpret the information 
presented to his vision; he must appreciate his position in space, and his reaction time must 
be very precise. Normal central vision and an unimpaired visual field are indispensable 
As accurate vision as possible of distant objects is necessary. For the aviator, near vision 
and far alternate with great rapidity, a fact which eliminates those having the slightest 
hypermetropia. The aviator must be able to distinguish color exactly: so there must be no 
possibility of allowing daltonians or nyctalopes to fly, i.e., persons who lose all sense of 
visual sensitivity at twilight. Moreover, the importance of relief appreciation demands 
good binocular vision 


166. BruNeL, G.: Visibility at different altitudes (De la vistbilité aux diverses hauteurs 
Acrophile 28 :337-38, 1920 
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The author offered formulas for computing rapidly the radius of vision regardless of 
visual acuity of the observer, as follows: Let r represent radius of earth (6,370,000 
meters); h, height (in meters) of observer, R, radius of visibility, V, theoretic visibility, 
and V, approximate visibility; R =V, VY h(2 x 6,370,000 +- h) (formula 1). For one 
meter height, visibilty is: V, 3,570 Vh ‘(formula 2). 

For more rapid but less accurate arithmetical process, height is taken in decimeters, 
add '4 of height, take square root and one has V,; add 1100 of result and one has 
approximately V,. 


Formula 3: V, 


Formula 4: V, \ (H + 


167. Duntap, K.: Medical studies in aviation. Psychologic observations and 
methods, J. A. M. A. 7i :1392-93, 1918. 


See: Abstract No. 984. 


168. Ferrari, F.: Physiologic modifications in the buman organism during fligbt.— 
Principal methods of examination in the selection of the airplane pilot (Modificazioni 
fissologische dell organismo umano durante il volo —Principali metodi desame per la scelta 
del pilota aeronavigante), Arch. di Antropol. crim. 47 :762-92, 1927. 


At 2,000 to 5,000 meters mild visual disturbances may occur. Concentration, judgment, 
and decision diminish rapidly at altitude of 7,000 meters and higher. 


169. Frack, M.: Vision of aviators, Tr. Ophth. Soc. U. Kingdom, 39 :55, 1920 


Flack emphasizes the importance of testing endurance of fliers at various altitudes and 
believes that the ophthalmologist should test the vision and ocular muscles under such 
conditions. 


170. Furuya, G.: On the influence of low pressure on the human eye. 17. Com 
munication: On the influence of low pressure on the visual acuity, particularly on the 
acuity of vision in sympathicotonia and vadotonia (uber die Einfltisse des Unterdrucks 
auf das menschliche Auge. 17). Mitteilung. Ueber den Einfluss des Unterdrucks auf die 
Sebscharfe, besonders auf die Sebscharfe bein Sympatikotonikern und Vaqgotonikern 
Acta Soc. Ophth. Japan, 41 (1) :42-49, 1937; 6 (German text pagination). 


The same conditions exist as in the first paper (Abstract No. 159). 

1. Visual acuity decreases under the influence of low atmospheric pressure starting at 
a height of 6,000 meters. 

2. The diminution of visual acuity is more marked in sympathicotonics than 
vagotonics 


3. Permanence at the same height causes visual acuity to decrease progressively 
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4. Visual acuity is recovered quickly under the influence of normal atmospheric 
pressure. 
5. The influence of low pressure on the visual acuity can be counteracted (but not 


entirely neutralized) by inhalation of oxygen. Bruno Priestley, M.D 


171. Lasarerr, P. P. CizevsKaya, T. N.: On the change in peripheral visual 


adaptation im altitude above sea level (Sur le changement de | adaptation visuelle péripbern 


que avec la hauteur sur le niveau de la mer), Compt. rend. Acad. d. sc., UL R. S. § 
4 -309-10, 1936 


Cizevskaja found her maximum peripheral visual sensitivity nearly doubled in the 
mountains (1180 meters) over the sea level (70 meters) station, but varying as much as 


35 per cent during the day due to winds 


The authors concluded that the increase in maximum peripheral sensitivity produced 


in the eye by ascent of mountains is connected with the increased excitability of the brain 


which must have its effect on sleep. It is known that winds have a definite effect of 


deepening sleep through reducing the sensitivity of the nerve centers 


172. Irmy Ai Forces Anoxia Demonstration Chart Type AAF-1 


This chart is designed to help convince flying personnel of the need for using oxygen 
I 


trom the ground up on all night flights, and from 10,000 feet up on all day missions at or 


above this altitude. It is intended to be used only in low pressure chambers as an instruc 


tional aid to the indoctrination of flying personnel 


The purpose of the chart is to demonstrate the effects on vision of oxygen starvation at 


relatively low altitudes 


173. McFartanp, R. A. anv Baracn, A. L.: The response of psychoneurotics to varia 


trons in oxyden tensien, Am. |. Psychol. 93 -1315-41, 1937 


The responses of 32 psychoneurotic patients (14 females and 18 males) with prominent 


symptoms of fatigue and exhaustion were compared with those of 25 normal subjects 


(males) in their capacity to acclimatize in various oxygen tensions 


The subjective reports of physical complaints mentioned voluntarily by all of the subjects 


or observed by the experimenter were primarily headache, dizziness, nausea, palpitations, 


tremors, sweating, alterations in sensory functions, especially vision, disorientation of parts 
of the body, and intense sleepiness and apathy. 


174. Monce, (€ Erythremia caused by altitude (Les érythrémies de l altitude), Masson 


et Cie, Paris, 1929 


Monge has observed a variety of disorders of the sense organs in the permanent residents 
ot the high plateaus of South America, which he attributed to dilatation of the blood 
capillaries. These disturbances are greatly accentuated in patients with “soroche” or with 
chronic mountain sickness (Monge’s disease). In subacute mountain sickness. Monge 
said, there is a diminution in visual acuity, particularly noticeable in continuous reading, 
and patients frequently complain of cloudiness of vision 


lune 1951 QuARTERLY Review or OprtHaLMoLocy 


— 
d 
x 


In advanced cases of Monge’s disease Dammert observed a considerable dilatation of 
the capillaries of the retina. 


175. ScuuBert, G.: A practical discussion of optical illusions during flight at bigh 
altitude praktisch bedeutsame optische Tauschung beim Fluge in grosseren Hoben 
Ztschr. f. Sinnesphysiol. 62 :326-31, 1931-32. 


The author discussed optical illusions of space and distance, which are very significant 
to the flier, especially in landing. Because of light, color, or contour, the surfaces do not 
enlarge in proportion to the increase of the field of vision, but grow smaller, when the 
tlier makes a rapid descent. The relative sizes of objects in the field of vision do not 
correspond to the actual ones until the flier gets down to about 500 to 200 meters altitude. 
This illusion is especially evident when, from an altitude of about 4,000 meters, the flier 
curves down toward the object at which he is looking, the landing field, for example. In 
the course of this curved flight the object of interest, the landing field, which, at 4,000 
meters, seemed gigantic in comparison to the smaller surrounding objects, grows much 
smaller and the surrounding objects seem to push in upon it. This illusion is also noted 
in connection with other objects, such as a large brook, a meadow, or a small lake in 
the midst of a forest, or perhaps an open lot in the midst of a city. This illusion, if not 
properly understood, causes serious and perhaps fatal mistakes in choice of landing spots, 
since a small area may at 5,000 meters seem adequate and at 300 meters be found only 
half as large 

Qualities of penetration and attention on the part of the flier have been considered the 
cause of this illusion, but the author made no attempt at explanation or solution. By this 
study he hoped only to show the incorrectness of the frequently expressed view to the 
effect that beyond the limit of perceivable depth difference, the visual scope corresponds 
to the angle of vision. He maintained that the illusion described above proves the fallacy 
of this view 


176. Seitz, C. P. anp Barmack, J. E.: The effects of 10 mas. of benzedrine sulfate 
and low oxyden tension on the span of attention for letters, and other factors, J. Psychol. 
10 :241-47, 1940. 


The attention span for letters of 18 male subjects was measured under three conditions: 
(a) normal air and blank pill, (b) simulated altitude of 16,000 feet and blank pill, (c) 
simulated altitude of 16,000 feet plus 10 mg. of benzedrine sulfate. Each session lasted 
approximately one hour. The visual angle of the exposed material was 7 degrees. Fifteen 


of the subjects filled out a subjective rating sheet at the end of each session. Under the 


conditions of the experiment, no significant difference was found among the three experi- 


mental conditions in the span of attention for letters. The subjective rating data provide 
evidence suggesting that the exposure to a simulated altitude of 16,000 feet for a period 
of a littke more than an hour causes a depression in mood which may be counteracted 
to some extent by 10 mg. of benzedrine sulfate. The significance of the data is discussed 
and further experimental work suggested. 


177. StarKiewicz, W.: The influence of acrobatic flying in low altitudes on the func 
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tional state of the eye (Linfluence des vols acrobatique aux petites altitudes sur Tetat 
fonctional de Toe), Polska Przegl Med. Lotn. 5 :86-102, 1936. 


Experiments on sharpness of vision conducted immediately before and after acrobatic 
flights at low altitude showed increase of visual acuity on reading black signs on white 
backgrounds (Landolt tables) in 91.5 per cent of all examined cases (36). This increase 
on an average exceeded 0.1 per cent. Likewise, in reading white signs on black back- 
grounds (Snellen tables) an increase of visual acuity was confirmed in 81 per cent of 
cases, but not exceeding 0.1 per cent. 

In summing up the results obtained, it may be stated that: (1) For sporting flights 
at low altitudes, no objective indications of eye fatigue were found. (2) Visual acuity 
during frequent perusal of white signs on black backgrounds and particularly black signs 
on white grounds increases in acrobatic low altitude flight; it increases also but in lesser 
degree, under the influence of a strong roar or blast. (3) Capacity for vision in such 
flights does not undergo alteration. (4) The cause of increase of visual acuity in flights 
may be found behind certain conditions of accommodation (accustoming the eyes to 
looking in the distance), strengthening the excitation of the cerebral cortex, or the change 
in the size of the pupil, caused by the operation of the blast, of the plane’s vibration, of 
psychic or labyrinthine stimuli. (5) It is necessary to admit that the principal role in the 
increasing visual acuity in acrobatic flight is played by the roar of the motor, increasing 
the excitation of the cerebral cortex, or inducing widening of the pupils. (6) Further 
inquiries on the behavior of the pupils under these conditions will contribute to the explana 
tion of the problem. 


178. StRUGHOLD, H.: Medical problems of the substratospbere (Die medizinische 
Probleme in der Substratosphdre), Deutsche med. Wehnschr. 65 :281-85, 1939. Abstract: 
J. Aviation Med. 10 :241, 1939. 


At pressures corresponding to ascent to altitudes 8,000-9,000 meters (substratosphere) in 
the low pressure chamber, the author made a study of nervous and psychic processes 
observed in test subjects. As regards the tendon reflexes they remained normal up to an 
altitude of 2,500 meters, then diminution, and from 5,000 meters on, an increase. The 
onset of convulsions marks the critical threshold. Other symptoms noted included di- 
minished vision, cyanosis, and clouded mentality. A writing test at an altitude of 9,000 
meters revealed marked disturbances. The author likewise made an attempt to ascertain 
how long the subject can remain at an altitude of 8,000-9,000 meters with interrupted oxy- 
gen supply without development of serious nervous symptoms. The tolerance period is very 
short, lasting only a few seconds. 


179. Winmer. W. H Some ocular conditions affecting the efficency of 


the aviator 
Tr. Am. Ophth. Soc. 16 :131-41, 1918 and Arch. Ophth. 47 :439-47, 1918. 


The aviator is compelled to subject himself to changes of environment so suddenly that 
there is little opportunity for adaptive adjustments to occur. Under conditions of lowered 


oxygen tension, certain well known physiologic alterations, adaptive in nature, take place 
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While the eye is only one of the sense organs concerned in the function of equilibrium, 
it is second to none in importance. Its proper functioning is affected by oxygen want. 

In various accident reports from aviation sources, there is constant reference to the 
statements by pilots that vision was blurred during flight. 

Investigations have shown no marked change in the acuteness of visual perception. 
Above 15,000 feet there is contraction of the visual fields for form and color. Stereoscopic 
vision suffers no serious impairment as the result of oxygen deprivation. The Reeves 
visual discriminating reaction time test is of great ophthalmopsychologic value. 

The serious ocular disturbances produced in the peculiar environment of the airman 
take place in the extrinsic and intrinsic muscular apparatus. There is, in many cases, a 
falling off in accommodation, convergence and, naturally, in the fields of binocular fixation. 

We are more and more impressed with the vast importance of the initial selection of 
candidates who possess good eyes and well balanced muscles, who have good adduction 
and who are practically free from hyperphoria. By the constant watchful care of the flight 
surgeon and of the physical director, many cases of incipient staleness among fliers can 
be detected. 

The author would like to ask whether it is the color vision per se that is required, the 
ability to distinguish colors or rather the light sense that is the question. After examining 
a man who was coming up for the aviation section, the author had to report that he was 
decidedly color-blind in every test but that the author thought he could be tried practically 
to see whether he would possibly do. This was done for two reasons. First, the man 
had already had a year’s flying and a very successful one. Second, he was able to make 
extremely fine distinctions of light and shade and apparently of color 

See also: No. 74, Ikemune, 1940; No. 75, Wilmer; & Berens, 1918; No. 161, Johnson, 
1920; No. 192, Tschermak-Seysenegg, 1933-34; No. 1209, Wilmer, 1919. 


Z. VISUAL FIELDS 


180. ANON.: Oxyden deficiency offered as explanation for aviation accidents by 
FORTUNE editors, J. Aviation Med. 8 :148, 1937. 


A dramatic, though still tentative, explanation for the long succession of “pilot errors” 
preceding the past year’s fatal airplane accidents is advanced by the editors of Fortune, in 
the August issue. 

The pilots may have needed oxygen, Fortune declares, citing newly collated medical 
evidence indicating that even at normal altitudes oxygen deficiency may so vitiate the 
judgment of a tired pilot that he will make unpredictable decisions in the air. 

Anoxemia also affects the muscles of the eye. Medical observers have reported im- 
pairment of otherwise normal vision at altitudes between 10,000 and 15,000 feet. More- 
over, a general diminution of vision takes place which may be manifested by the general 
darkening of the visual field. 


181. BatenKxo, P. anv E. Betostotski, E.: The effect of altitude on the blind spot 
Vestnik. oftal. 13 :816-21, 1938. 


The examination of the blind spot of 15 healthy normal-eyed subjects was performed 
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in a barometric chamber under the following conditions: (1) At an altitude of 6,000 
meters without oxygen, (2) at 6,000 meters altitude wih the subject having oxygen all 
the time, and (3) with oxygen given only for a short time. A control test was also done 
in the chamber on the ground (200 meters above sea level). 

The following results were obtained: (1) decreased barometric pressure with oxygen 
starvation (anoxemia) results in enlargement of the blind spot, (2) inhalation of oxygen 
changes the size of the blind spot to normal, and (3) these observations do not explain 
the mechanism of the action of anoxemia on the visual receptor. Olga Sitchevska, M.D. 


182. Evans, J. N. anp McFartanp, R. A.: The effects of oxyden deprivation on the 
central visual field, Am. J. Ophth. 21 :968-80, 1938. 


The following conclusions, in the order of their significances, may be drawn from the 
36 experiments on 8 eyes of 4 subjects reported under the conditions of oxygen depriva- 
tion as indicated: (1) Central visual acuity remained unaffected, even at the peak of 


oxygen deprivation. (2) The angioscotoma widens progressively with progressive oxygen 


deprivation until it obliterates the visual field, except for a region 8 degrees to 10 degrees 
about the macula. (3) There seemed to be no relation between the minor blood pressure 
changes which occurred and the angioscotoma. (4) There is a marked variation in the 
extent and rate of widening of the angioscotoma, not only between individuals, but also 
to a lesser degree in one eye as compared to the other eye of the same individual. 28 
references. 


183. Furuya, G.: On the influences of low pressure on the buman eye. 7°. Com 


munication. On the influence of low pressure on the visual field, particularly on the visual 
field in sympathicotonia and vagotonia (Ueber die Einfltisse des Unterdrucks auf das 
menschliche Auge. 1°. Mitteilung. Ueber den Emmfluss des Unterdrucks auf das Gesichts 
feld, besonders auf das Gesichtsfeld bet Sympatikotomkern und TVagotonikern), Acta Soc 
Ophth. Japan, 41 (1) :415-33, 1937; 35 (German text pagination). 


1. Low atmospheric pressure (above 5,000 meters) causes constriction of the visual 


field; the higher the altitude the smaller the visual field. 


2. The constriction of the visual field increases with permanence at the same height 


3. The constriction is more marked in sympathicotonics than in vagotonics 


4. The encroachment on the visual field starts temporally, especially outer upper 
quadrant 


5. Inhalation of oxygen stops any action of low pressure on the visual field 


The conditions were the same as in the first paper (Abstract No. 159). Bruno 
Priestley, M.D 


feld in drossen Hoben), Acta Aeorphysiol. 1 :78-92, 1933 


184. GOLDMANN 


AND SCHUBERT, G.: The visual field at high altitude 


Das Gesichts 


Experiments were conducted in the U-chamber of the Eppen-bacher Institut fiir Luft 
tahrtmedizin in order to observe the visual field under conditions of simulated altitude 


The perimeter consisted of a white board, 80 x 63 cm. with a cross in the middle which 
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was used as a fixation point. The test object was a block 1 cm. square. Two of the 5 
subjects tested were the authors. 


All subjects showed a definite narrowing of the visual field (nasal and up) at altitudes 
over 5,000 meters. At critical heights the perimeter board became darkish. 


The authors believed the changes resulted from oxygen deficiency since the administra- 
tion of oxygen restored not only the whiteness of the board but also the size of the 
visual field. 


185. JoHNSON, H. M. AND PASCHAL, F. C.: Psychological effects of deprivation of 
oxygen, deterioration of performance as indicated by a new substitution test, Air Serv. 
Inform. Circ. No. 237 :38-72, 1921; and Psychobiology, 2 :193-236, 1919-20. 

The test consisted in the subject, while rebreathing, translating a number of sets of 
nonsense material using a code. The results were not due to disturbances of accommoda- 
tion or oculomotor adjustment. There was darkening of the field of vision in rebreathing. 
The simpler sensorimotor reflexes showed no impairment until deterioration of highly 
organized responses had reached an advanced stage. 


186. Kyriecets, W.; Kyrtecets, A. AND S1eGerT, P.:; Studies of the visual field during 
oxygen deficiency and low pressure (Untersuchungen tiber das Gesichtsfeld bei Sauerstoff 
mangel und be: Unterdruck), Arch. f. Augenh. 109 :178-89, 1935-36. Abstract: J. Aviation 
Med. 7 :103, 1936. 


The authors repeated the experiments of Goldmann’ and Schubert, who showed that 
the visual field contracts on diminished oxygen tension or combined diminution of oxygen 
tension and lowered atmospheric pressure, especially in the nasal and upper section. On 
diminution of oxygen concentration in the inspired air, there is no contraction of the 
visual field beyond unavoidable limits of error of 1-3 degrees. Experiments in the negative 
pressure chamber also showed that even on marked lowering of atmospheric pressure there 
was no constriction of the visual field, if the subject’s attention could be held, the latter 
weakening considerably on beginning altitude sickness. 


On the basis of those findings the present authors doubt the assumption of Goldmann 
and Schubert of an organic diminution of retinal function on the temporal side. Elsewhere 
the authors have referred to a physiologic weakness of perception on the nasal visual field 


187. Lasarerr, P.: Theoretical study on the effect of mountain climbing and the in 
fluence of winds on peripheral visual adaptation (Etude théorique de Vinfluence de l'ascen 
sion des montagnes et de linfluence des vents sur lTadaptation visuelle péripbérique 
Compt. rend. Acad. d. sc., U. R. S. S. 16: No. 1, 45-47, 1937. 


The changes of the maximum sensitivity of the eye (E,) in the course of peripheral 
vision depends on the season, the time of the day, and the latitude of the place of 
observation. 
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Sometimes the value of E, increases considerably on mountains at certain altitudes 
The simultaneous effect of temperature and pressure (with the preponderance of tempera- 
ture) must, therefore, be admitted. The rapid variations of E,, in airplanes are explained 


thereby. However, the results obtained at the same altitudes are not always analogous 


It was found that a prolonged sojourn in the rarefied atmosphere produces, at first, a 
diminution, and later an increase of E,, dependent on the pressure. The tests were made 
ina pressure chamber (barochamber) 


With regard to the effect of wind on the sensitivity of E,,, this depends principally on the 
heat or cold of the human body, and it must, therefore, be looked upon as an influence of 
temperature and humidity of the surrounding atmosphere. Cooling or heating produced 
by wind depends on the velocity of the wind, the temperature and humidity of the air 
in motion. A definite temperature exists, which produces no changes of body temperature 
and, therefore, has no influence on the E, values; but higher or lower temperatures than 


that produce heating or refrigeration of the system and lead to diminution of E 


As regards the influence of movement of the air on the peripheral visual sensitiveness, it 
was tound that the continued variation of air temperature changes the E,, sensitiveness 


which has its maximum at an even temperature of about 21 degrees 


188. Lontein, W.: Persisting injury to the visual path in high altitude flying ‘Bleibend 


Schadigund der Sebbabn im Hobenflug). Klin. Monatsbl. f. Augenh. 101 -818-22. 1938 


This is a report and discussion of a case of an experienced military flier, aged 34, suffer- 
ing trom unusual, grave visual disturbances after a flight at 5,000 to 6,000 meters 
There was a history of good health throughout his years of flying. In May, 1937, he 
was in a plane accident in which his flight companion lost his life; he suffered only con- 
siderable shock, pallor, and trembling. After several weeks’ rest he returned to the air 
and did well. Four months later, during flight at 5,000 to 6,000 meters, he suddenly 
developed severe headache, vertigo, and blurring of the visual field. His flight companion 
had a severe nasal hemorrhage but was otherwise unharmed 


Both eyes showed scotoma (total) of the middle zone, leaving much of the macular 
region free and extending in peripheral direction to 40 degrees. Findings are given in detail 
(normal in most respects). Intra-ocular pressure was 19-21 mm. Ophthalmological diag- 


nosis: disturbance of the upper left visual pathways above the chiasm 


X-ray showed only a lightened line in the left temporal bone, which might indicate 
incomplete fracture. There were no signs of cerebral tumor or vascular sclerosis. Neurologic 
examination revealed only a sensitivity to pressure in the right occipital nerve. Abdominal 
reflexes varied, the right being weaker than the left; plantar reflexes also varied. An un- 
certainty was determined in the right hand and foot in the sensibility test Neurologic find- 
ings, therefore, indicated a restitution stage of cerebral hemihypesthesia and slight signs of 
hemiparesis on the right. Both findings are in accordance with the homonymous hemi- 
anopsia toward the right. They indicated a lesion in the left hemisphere (perhaps of the 
left inner capsule). The sudden onset, lack of progressive symptoms, and the practically 
negative x-ray, and fluid findings indicated vascular spasm or hemorrhage. 
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At the end of three months’ rest, examination revealed further recession of the symp- 
toms on the part of the nerves but persistence of rather extensive hemianopic scotomas on 
the right. A specialist in aviation medicine was called in for consultation and agreed with 
the author’s interpretation. Both concluded that it was reasonable to assume hemorrhage, 
especially since the companion in this flight had severe bleeding from the nose. It is also 
suggested that the patient may have suffered partial injury to a vessel in the shake-up in 
connection with the accident in which the other man was killed. 


189. RosENTHAL, C. M.: Changes in angioscotomas associated with inhalation of 
oxygen, Arch. Ophth. 22 :385-92, 1939. 


Lloyd’s stereocampimeter and charts were used in an experiment referring to the above. 
The method of plotting was by means of angioscotometry, as recommended by Evans. 
A narrowing of the angioscotomas was observed during the period of oxygen inhalation 
After the withdrawal of oxygen a widening of the angioscotomas occurred, which was in 
excess of the amount shown by the first control chart (before administration of oxygen). 


The oral administration of sulfanilamide resulted in prompt accumulation of the drug 
in the chorioretinal layer of the eye. This portion of the eye showed the greatest con- 
centration of the drug. 


190. Serrz, C. P. ano RosentHat, C. M.: The effect of oxygen deprivation and 
strychnine on the relative blind areas of the eye, Psychol. Bull. 37 :462, 1940. 


The following is the complete article: ‘This study was concerned with the changes in the 
relative blind areas of the eye under conditions of oxygen deprivation when strychnine 
was administered directly to the conjunctiva. Employing the technic of angioscotometry, 
the central visual fields (35 degrees) of the 4 subjects were carefully mapped. Following 
this, three drops of 1 per cent solution of strychnine were applied to the conjunctiva of 
one eye and three drops of sterile water to the other. The subjects were unaware as 
to which eye had received the effective dose. Individual maps were plotted every 15 minutes 
until the effectiveness of the strychnine had worn off. Blood pressure and pulse readings 
showed no changes during the experimental session, and no general systemic involvement 
was subjectively reported or otherwise noted. The maps showed a definite decrease in 
the relative blind areas of the treated eye. 


“At the next experimental session a control map was taken, and following this a 
simulated ascent to an altitude of 17,500 feet was made in the Barach portable oxygen 
chamber. Fifteen minutes later the maps of both eyes were plotted and the characteristic 
widening of the blind areas noted. Three drops of strychnine were then applied to one 
eye, water to the other, and maps plotted every 15 minutes for one hour. Under these 
conditions a definite decrease in the blind area is noted in the eye treated with strychnine, 
while the eye which had not been treated showed the usual marked effects of oxygen 
deprivation 


“The results of this study clearly demonstrate the effectiveness of a small local applica- 


tion of strychnine in counteracting the effect of oxygen deprivation equivalent to an altitude 
ot 17,500 feet.” 
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191. SrruGHOLD, H.: The central nervous system and the sense organs at bigh altitudes 
Das Zentralnervensystem und die Sinnesorgane in grossen Hoben), Luftfahrtmed. 1 :58-64, 
1936-37. 


The visual field undergoes demonstrable shrinkage at heights of 6,000 to 8,000 meters. 
192. TSCHERMAK-SEYSENEGG, A.: The airplane as a means of studying the physiology 


of the senses (Das Flugzeug als Mittel sinnesphysiologischer Forschung), Acta aerophysiol. 
1 (2) :65-78, 1933-34. 


Much of this article deals with theoretical considerations concerning the physics of the 
senses as observed in an airplane. In the latter part of the article the author makes the 
statement that little can be said concerning the fundamental importance of the light and 


color sense in aviation. The practical significance of adaptation to darkness, as to speed 


and completeness, also the role of relative central scotoma in twilight vision, must be 


looked upon as being of great importance, but the airplane does not seem to be the ap- 


propriate place for investigating these phenomena. 


Reference is made to the use of oxygen at high altitudes as a means of keeping vision 


within normal limits. In the presence of critical underpressure, the temporal border of the 


retina but also its lower border suffer, while there is little involvement of the nasal border, 


the result being a nasal and frontal limitation of the field of vision for colorless light, 


much the same as in glaucoma. Analogous is the particularly sensitive border around the 


blind spot, which may also be looked upon as having an influence upon the color sensitivity, 


especially red and green. These conditions are exaggerated in connection with the slightest 


physical exertion, also in connection with the first forced inhalations from the oxygen 


apparatus. Conversely, rapid recovery of the eye already weakened by anoxemia leads 


to distinct increase in the sensitivity to light, so that the field of vision seems to be 


flooded with light but not determinably distended. Simultaneously the visual acuity and 


the contrasts in the field of vision increase. There is also an increase in the sensitivity to 


difference and in the indirect excitability which brings about the contrast procedure in 


the visual organ (as a special case of reciprocal innervation). The gray stages on an ap- 


propriate Masson's disk are found to vary intensively; white objects on a gray background 


seem to be dazzlingly light, with a black border on gray. Gray objec:s on white seem 


strikingly dark, with radiant border on a lightened background (Schubert). The increase 
of contrastive excitability, in connection with increase of sensitivity to differences, permits 
us to expect temporary increase in visual acuity when the subject recovers from critical 
low pressure. Likewise, in this connection the subject should be examined for absolute 
color thresholds and sensitivity to differences in color. Observation in the airplane shows 
detinitely that visual acuity is determined not only by dioptric-physical factors, but also 
by physiologic factors. These are sensitivity to difference and contrastive induction of 
black in the region of the site of stimulation. Precisely these factors make the visual acuity 
quite variable, depending upon the condition of the subject at the time. 


Another item of interest is the occurrence of seeing red, which takes place in connection 
with certain evolutions of figure flying, in which the centrifugal pressure leads to excess 
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ot blood in the head. According to the author's opinion, this erythropsia is due to the 
sudden hyperemia of the retinal vessels, with the diascleral lateral light as well as the 
light diffusely reflected from the fundus oculi both becoming evident and causing a 
markedly yellowish red coloring of the entire field of vision. The author compares this 
phenomenon with Purkinje’s vein figures induced by lateral, diascleral or transpupillary 
source of light. Here we find a yellowish red background on which the retinal vessels 
stand out like greenish black lines. 
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ABSTRACTS 


ophthalmology 


OCULAR MOVEMENTS AND MOTOR ANOMALIES, NYSTAGMUS, 
READING DISABILITY 


Surgical Management of Concomitant Strabismus. D. T. ATKINSON, San Antonio, Texas. 
J. Internat. Coll. Surgeons 14:557-64. Nov. 1950. 


Errors of refraction, uncorrected in early childhood. are the most frequent causes 
of concomitant strabismus. As the majority of eyes affected with this condition lose 
their acuity of vision if the abnormality remains uncorrected. it is the physician's 
duty to apprise the parents of strabismic children of this tendency and to insist on 
correction of their refractive errors before such untoward results ensue. In neglected 
children, who have reached the ages of 12 or 14. the squint is nearly always perma- 
nent and, therefore. requires surgical intervention. However, concomitant strabismus. 
if treated early. may often be managed successfully by the ophthalmologist without 
surgical intervention. In such cases refraction under cycloplegia and corrective lenses 
worn continually will be apt to cause such an eye to return to normal. It is usually 
only in neglected cases. in which amblyopia from disuse of the nonfixing eye has been 
established. that operation will have to be resorted to. It is well to stress the importance 
of early care in all cases of strabismus in order to prevent the necessity of operation 
later in life. 

In well established cases of strabismus. in which no results have been obtained 
by nonoperative treatment. the patient should be submitted to recessions of one muscle 
or advancement of the opposing muscle: or. in pronounced cases, the two procedures 
may have to be instituted at: the same time. Tenotomy of one muscle, so long in 
vogue. is now obsolete and should not be practiced, as there is no certainty as to its 
immediate results. and. more important. no one can say whether an apparently good 
result will be permanent or transitory. 7 references. 10 figures.—Author’s abstract. 


ANOMALIES OF REFRACTION AND ACCOMMODATION, 

CONTACT LENSES 

An Analysis of Inhomogeneity of Myopia in Adults. Monro‘ J. HIRSCH, Los Angeles, 
Calif. Am. J. Optom. & Arch. Am. Acad. Optom. 27 :562-71. Nov. 1950. 


An analysis of the distribution of 562 eyes. with more than 1.00 D. of myopia, is 
presented. The curve is irregular and characterized by a hump in the region of 3.00 
to 5.00 D. of myopia. The possibility of a series of regular curves is demonstrated 
and discussed. On the basis of these data. the hypothesis that at least three types of 
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myopia exist is advanced. The author stresses the fact that the problem cannot be 
solved by curve fitting alone. The present data merely offer a basis for reconciling a 
statistical theory with the clinical observation of several types of myopia.-Author’s 
abstract. 


Skiametric Determination of the Near-Point Rx. GLENN A. FRY, Columbus, Ohio. 


Optometric Weekly, 1469-72. Oct. 5, 1950. 


This paper reviews and comments on various dynamic skiametric technic. Included 
in the report are: Sheard’s method, Treleaven’s method, Pascal's method, and Nott’s 
method. 


The Stigmatoscopy Method of Determining the Binocular Refractive Status. ROBERT 
E. BANNON, F. H, COOLEY, HAROLD M. FISHER, AND R. T. TEXTOR, New York, N. Y. 
Am. J. Optom. & Arch. Am. Acad. Optom. 27:371-84. Aug. 1950. 


The stigmatoscopie method of determining the binocular refractive status consists 
of alternately focusing a monocularly seen point source of light by moving the posi- 
tion of the source, or by varying its optical distance with lenses. while the observer 
has binocular fixation on a central target. When the source is in focus. the point 
conjugate to the retina will have been established. 

A brief review of the literature includes references to the use of stigmatoscopy by 
Airy (1825). Ames and Gliddon (1928), Lancaster (1934). Fry (1941), Hofstetter 
(1942), Morgan (1944). Bannon (1946). and Wald and Griffin (1947). 

This paper describes the instrument and technic of stigmatoscopy as developed 
by the Dartmouth Eye Institute. In order to ascertain the accuracy of this method 


and as a basis for further investigation. 100 subjects were measured by the stigma- 
toscopic technic. Repeated refractive settings differed by less than 0.25. diapter. 
There was good correlation of the refractive findings by stigmatoscopy as compared 
to those obtained by conventional routine methods: only 4 cases differing by more 
than 0.25 diapter. 

Suggestions for the use of the stigmatoscopic method in clinical and research 
problems include: determination of difference in amount or axes of astigmatism 
at distance and near: measure effect of convergence on accommodation: determina- 
tion of the influence upon the refractive status of the eves when viewing various 
targets used in orthoptic or vision training procedures. when viewing perspective 
versus stereoscopic pictures. and when viewing motion pictures or television. 
Author's abstract. 


Experimental Studies of Fatigue of Accommodation. CONRAD BERENS. AND S. B. SELLS, 


New York. \. ¥. Am. J. Ophth. 33:47-58. Jan. 1950. 


The authors summarize the results of their previous investigations and report on ° 
more recent work which they have completed on this subject. 
Following a detailed examination of the results of their experiments. the authors 


list the following as the principal contributions: (1) demonstration of statistically 
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adequate evidence of a mean decrement of slightly more than | D. in near point of 
accommodation following ergograph exercise for a group of 57 asthenopes; (2) 
presentation of a reliable statistical basis for the development of a clinical test of 
ocular fatigue: (3) the elimination of refractive error, age. accommodative power, 
muscle balance (lateral phoria}. and decrement as causal factors related to fatigue 
of accommodation: (4) the tendency of ergograph exercise to affect lateral phorias 
by increasing the original phoria. 

The authors conclude that there is no satisfactory explanation of individual differ- 
ences in accommodative fatigue for the class of patients studied. They suggest the 
possibility of psychologic factors and urge that their findings be studied in the field 
of psychosomatic ophthalmology.— Author's abstract. 


Trifocals, Fitting Possibilities and Problems. Part 1. wxnKy BeRENHOLTZ, New York, 
N.Y. Opt. J. & Rev. Optom. 87:31-34. Oct. 1, 1950. 


Following a brief review of commercially practical trifocals and a few statements 
relative to the need for trifocals in various vocational and professional pursuits, the 


author describes a method of bringing about patient acceptance of trifocals. 

A desk calendar. cards. or sheets of music are placed on a desk 3 or 4 feet from 
the patient. The distance ametropic correction is inserted in a trial frame, and, if 
the patient requires an add of + 1.75 D.S. (or more}. it is demonstrated that the 
material across the desk is blurred. The reading gorrection is then inserted and it is 


pointed out that both the distance vision and the material on the desk are blurred 
while reading matter held at the normal reading distance is clear. 

Finally. an intermediate correction is placed in the trial frame and the patient 
observes the material at 3 or 4 feet is clear while the distance vision and reading 
matter at the usual distance is blurred. In this way. it is demonstrated that three 
ranges of foci are necessary for most comfort and eflicient vision, and it is explained 
that trifocals are the only means of obtaining such corrections. The demonstration 
is augmented by adding to the distance correction in the trial frame a pair of tri- 
focal trial case lenses having plano uppers with the appropriate near and interme- 
diate corrections. The patient is able to observe that he may have clear distance, 
intermediate and near vision. without changing glasses. 

The use of the Hutchinson Presbyopie chart is also described. The author stresses 
that a careful explanation to the patient of the advantages and limitations of trifocals 
will do much to obviate subsequent difliculties. Author's abstract. 


Trifocals, Fitting Possibilities and Problems. Part 11, Hanky werennoitTz, New York, 
N.Y. Opt. J. & Rev. Optom, 87 233-35, Oct. 15, 1950. 


The author states that trifoeals are more adaptable than bifocals because the former 
provide a more gradual increase in change of focus as the patient looks from far 
to near. It is also pointed out that the matter of “jump” is less of a problem in 
trifocals as compared to bifocals. 

Some of the salient characteristics of the various available trifocal lenses are listed, 


and the advantages and limitations of various size segments are discussed. 
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Reference is made to the increasing average age of the population, as noted in an 
article from the Monthly Labor Review which points out that if recent trends con- 
tinue the number of aged will more than double before the end of the twentieth 
century. According to the author, this means that a large proportion of many ophthal- 
mic practices will be concerned with the care of this older group likely to be 


benefited by a trifocal correction. duthor’s abstract. 


Twelve Consecutive Case Reports from the Contact Lens Clinic, RUSSELL S. MANWILLER, 
Philadelphia, Pa. Am. J. Optom. & Arch, Am. Acad. Optom, 27 :477-83, Oct. 1950. 


This paper announces the opening of the first free contact lens clinic in the 
United States at the Pennsylvania State College of Optometry. 

The cases reviewed were selected from the first 50 patients cared for in the clinic. 
Tabulation of results showed the following: 9 were helped occupationally, | showed 
great cosmetic improvement, and 2 could not be helped. due to trauma and pathology. 
Of the cases fitted successfully, 5 were myopes. 1 hyperope, 2 astigmats, 1 anti- 
metrope. and | keratoconus. 

Senior students receive actual patient experience in the clinic, in addition to 
their theoretical training. Establishment of the clinic provides another step in 
optometric education and in service to the public.--Author’s abstract. 


CONJUNCTIVA 


The Ocular-Mucous Membrane Syndrome. U. M. ROBINSON. JR. Baltimore. Md. 
M. Clin. North America 35:315-31, March 1951. 


The ocular-mucous membrane syndrome is a symptom complex in which lesions 
occur in the eyes and on one or more mucous surfaces. A critical review of the 
literature and the clinical studies of cases which have been presented by various 
authors indicate that this syndrome is a variant of erythema multiforme exudativum 
which was originally described by Hebra. Behcet's d'sease. Stevens-Johnson disease, 
and ectodermosis erosiva pluriorificialis are all terms which have been used by 
various authors to deseribe a similar clinical picture. 

It is suggested that. until some specific etiologic factor has been discovered, these 
groups of symptoms shall be classified as the ocular-mucous membrane syndrome 
of erythema multiforme exudativum. 

Symptoms of the Ocular-Mucous Membrane Syndrome. The patient may be afe- 
brile. or the onset of the illness may be marked by a rise in temperature from LOO 
degrees to 104 degrees F. The first sign may be a cutaneous eruption characteristic 
of erythema multiforme, in which there are macules, papules. or vesico-bullous 
lesions. Annular or iris lesions may also be present. Eye lesions such as conjunctivitis. 
keratitis, or iritis may develop early in the course of the disease, or it may be a 
late manifestation and not occur for several weeks. 

Balanitis, in which there are well defined erosions with serpiginous borders which 


completely encircle the penis, occurs in some cases. Erosions may occur within the 
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urethral meatus. and a concomitant nonspecific urethritis may occur. Lesions on 
or within the female genitalia may be manifested by the appearance of erosions or 
superficial ulcers with a concomitant vaginal discharge. Transient arthritis or 
arthralgia are not uncommon symptoms. The prognosis of the illness depends on 
the severity of the eve and respiratory involvement. The outlook for the patient with 
panophthalmitis or pneumonia is poor compared to that of the patient with non- 
suppurative conjunctivitis and bullous lesions on the lips. The syndrome is charac- 
terized by frequent relapse. 

Each case must have the benefit of a careful history and physical examination, 
as well as routine laboratory studies. Bearing in mind that this disease picture 
probably has a virous etiology, and some “trigger mechanism.” such as the admini- 
stration of the barbiturates. coal tar derivatives. and penicillin, may set the forces 
in motion to produce this picture, a painstaking effort to find the probable con- 
tributing factor must be put forth. 

Treatment of the Ocular-Mucous Membrane Syndrome. A large number of pa- 
tients who have been treated with aureomycin have made uneventful recoveries. 
If the drug is administered by the oral route the patient is given 2 or 3 Gm. as an 
initial dose. followed by 0.5 Gm. every three hours until the symptoms have subsided. 

We have had great success in our clinic in the treatment of this condition, with 
aureomycin administered by the intravenous route. Fortunately, this method is not 
marked by adverse side reactions. It is recommended that the dose be 200 or 300 mg. 
in distilled water. injected intravenously. with moderate speed once each day until 
the symptoms have subsided. 40 references. 4 figures. 7 tables.-Author’s abstract. 


The Zone oj Clear Single Vision at the Upper Levels of Accommodation and Con- 
vergence. MATHEW ALPERN, Columbus, Ohio. Am. J. Optom. & Arch. Am. Acad. 
Optom, 27:491-513, Oct. 1950. 


The nature of the zone of clear single vision at the maximal levels of accommo- 
dation and convergence has been investigated on 12 normal adults. In 50 per cent 
of these subjects the zone showed a maximum convergence value at maximum 
accommodation. which was far in excess of the maximum convergence values found 
at submaximal stimulus levels of accommodation. This excess of convergence at 


the near point of accommodation may be due to accommodative convergence or 


fusional convergence. The fact that it seems to be under some degree of voluntary 


control suggests the possibility that it is accommodative convergence, whereas the 
fact that it was manifest in a subject who failed to manifest accommodative con- 
vergence to overcome base-out prismatic effects at lower stimulus levels of accom- 
modation suggests that this excess convergence at the near point of accommodation 
is due to fusional convergence. If it can be established that this convergence is accom- 
modative convergence, the theory that the ciliary muscle contraction maintains the 
same relationship to unit changes of refraction of the lens at all ages (as a person 
grows older there is a constantly increasing amount of ciliary contraction which 
is unassociated with any changes in the form of the lens) would be enhanced con- 
siderably.—Author’s abstract. 
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Surgical Treatment of Recurrent Pterygium by an Autoplastic Procedure with a 


Free Graft from the Conjunctiva (La cure chirurgicale du ptérygion récidivant 
par autoplastic avec lambeau libre de conjunctiva). M. STANKOVIC, Belgrade, Yugo- 
slavia. Ann. d’ocul. /84:41-47. Jan. 1951. 


In the treatment of recurrent pterygium the best results have been obtained by 
excision of the pterygium and repair of the area by a free graft from the upper 
and external bulbar conjunctiva. It is important that, after the excision of the 
pleryygium, the sclera be completely clear and dry. 

Sutures are placed in the conjunctiva where the graft is to be obtained. A square 
area of tissue is marked off. the sutures being at the angles of this square. This square 
of conjunctiva is excised and lifted over on the area from which the pterygium has 
been removed by means of the sutures, which are then employed to suture the graft 
to the episclera; other sutures may be employed if necessary to hold the graft firmly 
in place. The area from which the graft is taken is repaired by cutting two narrow 
strips at different levels and suturing the corner of the nasal strip to the temporal 
side and the temporal strip to the nasal side. After operation both eyes are bandaged 
for five days: the sixth day an eyewash of warm physiologic saline is used, and the 
sutures are removed on the seventh day. The final removal of the bandage depends 
on the condition of the cornea. This operation has been employed in 19 cases of 
recurrent pterygium, In all of these the graft took well. and there have been no recur- 


rences. even in cases under observation for as long as 15 vears. 8 figures. 


CORNEA, SCLERA AND TENON’S CAPSULE 


1 New Electro-Motor .Cornea-Trephine jor Keratoplasty. sTEPHEN ARATO, Pécs. 
Hungary. Ophthalmologica 72/:38-40. Jan. 1951. 


In the new trephine described by the author. the electric motor is placed in a 
metal shaft in which it can be moved up and down. A tripod is attached to the lower 
end of this metal shaft. and the three legs of the tripod are held together with a 
metal ring that supports the instrument. On the side of the instrument is the regu- 
lating apparatus by which the position of the trephine can be adjusted accurately. 
This is done before the operation is begun. The apparatus is placed on the eve 
after adequate preparation, so that the position of the instrument does not have 
to be changed. As soon as the motor is started. the cutting of the disk from the 
cornea begins without exerting pressure. This instrument has been used in’ experi- 


mental work and also in operations on human eyes. The results are good. 1 figure. 


Keratitis of Mycosis Fungoides. (La keratite du mycosis fongoide.) PIERRE HERMANN, 
Angers. France. Arch, @opht. 77 :39-45. 1951. 


The lesions of mycosis fungoides involve the eyelids and conjunctiva more fre- 
quently than the cornea. Corneal lesions. however, have been reported in cases of 


mycosis fungoides. but none of these reports include a histologic examination of the 


june 195] QUARTERLY REVIEW OF OPHTHALMOLOGY 


— ‘4 
5 
as 
_ 
r 
3 
lol 
Wun! 


corneal lesions. In the author's case the keratitis developed two years before the 
skin lesions of mycosis fungoides, and its true nature was not suspected until then. 
The cutaneous tumors regressed completely under adequate roentgen-ray therapy, 
and the patient's general condition improved. Later a corneal graft was employed for 
the right eye. The section of the cornea that had been excised at this operation was 
examined histologically and showed the characteristic cellular structure of mycosis 
fungoides. Postoperative roentgen-ray therapy was given and the graft has remained 
clear. The lesions in the entire cornea cleared up to a considerable extent, with 
only a residual lesion in the internal and upper area. 18 references. 2 figures. 
Fixation of a Corneal Grajt by an Acrylic Splint. 4. B. staLLaRD, London, England. 
Brit. M. J. 2:1034-35, Nov. 4. 1950. 


The acrylic splint described in this paper is a retention device for holding a 
corneal graft in place. It is made to the radius of curvature of the cornea and con- 
sists of a central disk 7 mm. in diameter with 4 flanges notched 1.5 mm. from their 
end for the retention of sutures which pass through half the corneal thickness mid- 
way between the edge of a 5.1 mm. diameter corneal graft and the limbus. The splint 
is transparent so that the graft may be seen through it. It exerts even pressure on 
the edge of the graft. and its under surface. conforming with the radius of curva- 
ture of the cornea, helps to mould the surface of the graft. 


It is left in place for 10 days. Results have been good including 6/6 vision in both 


eyes in a case of interstitial keratitis when bilateral normal transplants were used. 


3 figures.— Authors abstract. 


UVEAL TRACT AND SYMPATHETIC: OPHTHALMITIS 


Is lrido-Cyclitis a Tissue or a Humoral Disease (Lirido-cyelite une malade tissulaire 
on humorale)? prerre pesvicnes. Paris. France. Arch. dopht. 71:46-51. 1951. 


From a study of the symptoms of iridocyclitis and its occurrence in acute attacks, 
as well as from the fact that iridocyclitis can be produced experimentally by the 
injection of micro-organisms or their toxins or other toxins or foreign protein into 
the aqueous humor, the author concludes that iridocyelitis is primarily a humoral 
disease. This hypothesis opens a large field of investigation on the factors respon- 
sible for the changes in the aqueous humor, resulting in iridocyclitis. It may be a 
veneral infection or a focus of infection or some metabolic disturbance that produces 
the humoral instability. To correct this instability. treatment of some general infec- 
tion. such as syphilis or tuberculosis. may be indicated. Treatment to correct a 
diathesic state such as magnesium and sodium hyposulfites or antihistamines, is 
also recommended, Any foci of infection should be treated. After iridocyclitis has 
cleared up. general treatment should be repeated at intervals in order to normalize 
the general humoral condition permanently. The treatment should be determined for 
each patient. as some respond to a form of treatment that is not of value for others. 
The author has found sodium and magnesium hyposulfites helpful in cases where 
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no specific treatment has been indicated. These statements apply only to acute 
iridocyelitis: torpid iridocyelitis shows a different) symptomatology and has a 
different significance. 


CRYSTALLINE LENS 


Oreton and ACTH Found To Improve Vision and General Physical ¢ ondition among 
Relatively Young Cataract Patients Suffering from Glandular Deficiencies, ARNO E. 
TOWN. AND A. E. RAKOFF, Philadelphia. Pa. Special Se. Feature Serv.. April 1951. 


It was reported recently in the transactions of the American Ophthalmological 
Society that hormone treatment of patients suffering from cataract improves the 
vision and the general physical condition of most of the patients involved. The phy- 
sicians conducting the study concluded that all younger group patients with cataracts 
should be treated on the basis of complete metabolic and endocrine study. The 
report covers 29 patients of both sexes. their ages ranging from the late twenties to 
middle fifties. This is considered a relatively young age group for cataract cases. 

Chief among the hormones used in the study was oreton, an injectable form of 
testosterone propionate, and oreton-M. an oral form of methyltestosterone. The 
physicians reported that of the 6 male patients treated with testosterone propionate, 
4 experienced some improvement in vision, and a general improvement in physical 
well-being was noted after therapy ranging from five to eight months. Treatment 
of the other 2 patients was of too short a duration to provide conclusive results. 
Some degree of improvement was also noted among 6 women treated with methyl- 
testosterone during change of life. although the shorter three month therapy in- 
volved did not allow the drawing of definite conclusions. Four other male patients 
were treated with ACTH. and the | included in the final report experienced improved 
vision after a month of therapy. 

Two principal factors led the doctors to undertake the study: the incidence of 
cataract among relatively young people. and previous medical research indicating 
that the disease occurred in cases of malfunctioning of the endocrine (hormone-produc- 
ing) glands. The fact that cataracts develop most frequently at the time that sexual 
activity begins to diminish had previously suggested that the disease might be caused 
by endocrine changes. 

Male patients were. therefore. selected on a basis of testosterone deficiency as the 
only significant abnormality: the symptoms of the women were associated with 
change of life. 

During trial periods of from six weeks to three months. the men received injee- 
tions of 50 mg. of testosterone propionate three times weekly. It was increased to 
75 mg. later. The women were given 10 mg. of methvltestosterone daily by mouth. 
plus a water-soluble estrogen on a evelical basis. 

The physicians concluded that the results of the study were sufficiently encour- 
aging to warrant continued research in the field. They stated that the cause of 
cataract may be attributed to metabolic disturbance due to endocrine malfunction. 


The study and treatment of presenile cataract cases on this basis was advocated. 
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A Forceps jor Corneoscleral Sutures. pact. ToweR, Los Angeles, Calif. Arch. Ophth. 
$4:731-32. Nov. 1950. 


In cataract extraction, placement of the corneoscleral sutures can be hastened 
and facilitated by slightly modifying the instrument ordinarily employed. Frequently 
the Burch pick is used; this ophthalmostat is provided with two fine, sharp points, 
as well as with stops near the tips. to prevent excessive penetration of episcleral 
tissue. 

The essential features of this instrument can be easily adapted to a forceps de- 
signed for corneoscleral suturing. The jaws of these forceps measure 6.5 mm.; and 
into the distal third of the left blade are fused two needle-sharp, slightly inward 
curved teeth, measuring somewhat less than 1 mm. in length. The inner surfaces of 
the cross arms are corrugated in a crisscross pattern. as is usual in needle holders. 
Thus. the point of the needle carrying the scleral suture can be grasped firmly when 
it emerges from the sclera. 

For scleral sutures, the instrument is placed on the sclera, and on slight pressure 
the point will engage the episcleral tissue. Then the suture needle is inserted and 
directed through the episcleral tissue so that its tip will come out between the blades 
of the forceps. On mere closure of the arms, the instrument serves as a needle holder; 
the emerging portion of the needle is grasped, and the needle is pulled through the 
sclera. In this manner fixation of the globe, securing of the needle, and manipulation 
through the sclera are accomplished with one instrument: thus, time is saved and 
the entire procedure simplified. 

For corneal sutures. the instrument is inserted close to the corneoscleral limbus. 
thus fixing the sclera. As the outer of the two needle-sharp teeth is 2.5 mm. distant 
from the tip of the blade, the forceps can be made to reach well beyond the edge of 
the cornea. The needle on the corneal end of the double-armed suture is directed 
toward the region between the blades of the instrument. The forceps are then closed. 
engaging the needle. and the suture is pulled through the corneal tissue. Thus. no 
additional injury of the cornea occurs, as the teeth of the forceps remain fixed in 
the superficial layer of the sclera. 

The described forceps for corneoscleral sutures have been employed for some 
time and proved to possess considerable advantages. While especially designed to 
facilitate the placing of corneoscleral sutures, the instrument may also be used with 
benefit for all other types of scleral sutures. 2 figures. 


Postoperative Hemorrhages in Cataract. (Les hemorragies post-operatoire de la 
cataracte). JEAN SEDAN, Marseilles. France. Ann. docul. 184:1-16, Jan. 1951. 


In a series of 1,382 operations for cataract, in 1944 to 1949, there were 330 cases 
in which postoperative hemorrhage occurred, or 23.94 per cent. A study of various 
general factors affecting the occurrence of hemorrhage shows that hemorrhage occur- 
red less frequently in aged persons (i.e., 80 years old and over) than in patients in 


the sixties. Diabetes was also a factor predisposing to hemorrhage, especially if 


associated with evidence of capillary fragility. Hypertension was also a factor, espe- 
cially if the diastolic pressure was excessively high as compared with the systolic. 
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In this series of cases determinations of bleeding and coagulation time were not 
found to be of particular value in indicating the danger of postoperative hemorrhage; 
the history of the patient in regard to bleeding. particularly postpartum hemorrhage, 


was more significant. 

In the eve itself. glaucoma. if controlled by a decompression operation, did not 
predispose to hemorrhage after the cataract operation. Far more dangerous were 
synechias. especially those that do not cause a marked deformity of the pupil but 
do prevent a normal dilatation of the pupil in response to atropine. The author has 
not found that the use of adrenalin predisposes to hemorrhage. and he. therefore, 
advocates its use in the preoperative preparation in cataract. The danger of post- 
operative hemorrhage is much reduced by the incision ab interno with the Graefe 
knife and a minimal iridectomy. The use of the intracapsular extraction not only 
reduces the danger of postoperative hemorrhage but also minimizes the sequels of 
hemorrhage if it does occur. 


Ultra Short-Wave Therapy in Postoperative (Extracapsular) Treatment of Cataract 
(Ultra-Kurzwellen Therapie in der postoperativen (extrakapsuldran) Cataract- 
Behandlung). vixtor Tel Aviv. Israel. Ophthalmologica ]2/:41-43, Jan. 

1951. 


While the intracapsular extraction of cataract is most widely used at present and 
is regarded as the method of choice. there are some cases in which this technic 
cannot be used and in which an extracapsular extraction must be done. In such cases. 
in which the remnants of the capsule are left in situ. the author has found ultra-short- 
wave therapy to be the best method of hastening the absorption of these remnants. 
The apparatus and technic described by Bucki is employed for this method of treat- 
ment. In cases of juvenile cataract the treatment can be begun within the first few 
days after operation, while in cases of senile cataract it is begun in the third week 
after operation. While the number of treatments must be determined according to the 
indications in each case. daily treatments usually are given. In cases with severe 
postoperative complications. such as loss of vitreous. prolonged postoperative. irri- 
tation of the eye. tendency to secondary cataract formation. general therapeutic 
measures (parenteral penicillin. ete. 


must be combined with the local treatment. 
The author has had good results with this treatment. even in complic ated cases. 


Vedical Treatment of Cataract. 4. &. TOWN AND A. EL RAKOFF. Philadelphia. Pa. 
Pennsvivania M. J. 54:35-38. Jan. 1951. 


The known types of endocrine dysfunction. with cataract. are diabetes and para- 
thyreidism. The same relationship has been suggested by several authors in regard 
to other endocrine dysfunctions and endocrine changes associated with the climac- 
teric. In view of the recent advances in endocrinology. the authors felt it would be 
interesting to investigate patients with cataract from the standpoint of hormone 
deficiencies. 


A total of 29 patients with cataract was studied with respect to function of the 
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thyroid, parathyroids. pancreas. pituitary. gonads. and adrenals. Endocrine dys- 


functions were found in 86 per cent of the patients. The abnormalities included: 
hypoparathyroidism, prediabetes. hypercholesterolemia. hypogonadism men), 
menopausal syndrome. and abnormally low 17-ketosteroids in the postclimacteric. 

On the basis of these observations. rational therapy was employed using testo- 
sterone propionate. methyltestosterone. estrogens such as premarin, and adreno- 
corticotropic hormone (ACTH). General physical improvement was noted in most 
instances. In some. there was an improvement in visual acuity. However. an evalua- 
tion of the effect of the therapy on vision would be premature at this time. 

The authors feel that endocrine dysfunction can be attributed as a factor in the 
etiology of cataracts. They also feel that all patients with cataract in the presenile 
group should have a complete metabolic study. and proper therapy should be insti- 
gated to aid in a normal body chemistry before any surgery is attempted. 3 references. 

futhor’s abstract. 


RETINA 


Congenital Retinal Fold. in Association with Pseudopapillitis. Pp. D. TREVOR-ROPER, 
London. England. Proc. Rov. Soc. Med. 43:1011-12. Dec. 1950. 


The author presents a case report of a man. aged 28. who showed: (1) elevated 
and engorged optic discs: (2) in one eye a sector-shaped fold of retina running 
towards the discs. bearing retinal blood vessels with normal retina underlying it; 
(3) small scattered foci of intense choroidal-sclerosis in both eyes: (4) vision cor- 
rected only to 6/24 in each eye. and (5) slight bilateral superior oblique overaction. 

The sight of the patient had never been good. The abnormal dises had been ob- 
served 12 years previously but not the retinal fold: this had been first noticed four 
vears previously. 

The case was considered to be one of congenital retinal fold. and the pathogenesi- 
was discussed in relation to the pseudopapillitis. It was suggested that the latter 
represented patches of gliosis which frequently are present adherent to the edge of 


retinal folds. and normally extend to the optic dises. 1 figure.—Author’s abstract. 


Angioid Streaks of the Retina: Discussion of Heredity and Evolution, (Une fratrie 
de stries angioides de la rétine. Considérations sur Uhérédité et Tevolution.) 
E. B. STREIFF AND P. PORTMANN, Lausanne. Switzerland. Ophthalmologica 
121:87-91, Feb.-March 1951. 


In the study of a case in which the patient had had an injury to the right eve. 
followed by a serious diminution in vision. angioid streaks in the retina were found 
in both eyes. However. vision in the uninjured eye was normal. Further examina- 
tion showed the presence of pseudoxanthoma elasticum on the neck and joints. the 
typical syndrome of Gronblad-Strandberg. An examination of 24 members of this 
patient's family showed that. of 9 brothers and sisters in the fifth generation of the 
family. 5 showed this syndrome. The patient’s oldest brother had had an injury 
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to one eve at the age of 23: the vision in this eve was reduced to 2/10, but the 
vision in the other eve was normal. Two other brothers. older than the patient, also 
had normal vision. A review of the literature shows that in the Gronblad-Strandberg 
syndrome the percentage of cases with vision below 0.1 increases regularly with 
age: the percentage of cases with vision of 0.6 to 1 diminishes with age up to the 
age of 50. after which vision is relatively better. This is explained. at least in part, 
by the fact that injuries to the eve occur more frequently in adults 30 to 50 years 
of age than in those over 50, and that such accidents have an unfavorable effect 
on vision. In the patient studied, the injury to the eye was assessed as 75 per cent 
responsible for the loss of vision. A study of the heredity of the Grénblad-Strandberg 


syndome indicates that it is inherited as a recessive trait. 2 figures. 


GLAUCOMA AND HYPOTONY 


Elliot's Operation 1s Only an Inclusion of the Iris or of the Ciliary Body (L’operation 
d Elliot west qu un enclavement de Viris on du corpe ciliare), 3. FRANCOIS, Ghent. 
Belgium, Ophthalmologica /2/:1-11. Jan. 1951. 


Gonioscopic examination of about 10 cases. in which Elliot's operation had been 
performed. shows that in almost all instances the trephine opening in the sclera 
becomes closed. The three principle causes of this closure are: inclusion of the root 
of the iris, inclusion of the ciliary processes and sometimes of the crystalline lens. 
and proliferation of the conjunctiva. In some cases all these factors are involved. 
These findings indicate that neither the Elliot operation nor an iridencleisis produces 
its results by a mechanical effect but rather by neurovascular modifications in the 
region of uvea. If an inclusion operation is to be done. it would seem better to do 
this by an adequate technic rather than to produce the same effect unintentionally 


without a planned technic. 12 references. 18 figures..- Author's abstract. 


EYELIDS 


On the Spasmodic Retraction of the Upper Eyelid. 3.-4. CHAVANY AND M. JERTRANNE 
AUVERT, Paris, France. Presse méd. Supp. 18, March 21. 1951. 


Spasmodic retraction of the upper eyelid may be observed apart from Basedow’s 
disease in some organic affections of the nervous system whose pathologic location is 
variable. A false appearance of basedowian. which can mislead the observer is. there- 
fore. conferred to such cases. 

The authors report 3 cases of pathologic changes lying in the upper part of the 
region of the peduncles and corpora quadregemina. in which a Parinaud’s syndrome 
was accompanied by a spasmodic retraction of the upper eyelids. 

One of the 3 cases was due to the development of a hemorrhagic process subse- 
quent to the fissuring of a small congenital aneurism of the posterior cerebral artery. 
The 2 other cases were related to a tumoral development and their symptoms were 


suggestive of a median location, perhaps a pinealoma. 
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In the 3 cases the palpebral retraction proved to be a labile sign which disappeared 
paly | 
rapidly. The authors think it was caused by an increase in the tonus of Muller's muscle, 


which was of vegetative origin. 


NEURO-OPHTHALMOLOGY, OPTIC NERVE, VISUAL PATHWAYS, 
CENTERS AND VISUAL FIELDS 


Homonymous Hemianopia with Partial Sparing of the Macula. s. L. SALTZMAN AND 
D. S. LIGHT. New York. \. Y. Bull. New York M. Coll.. Flower and Fifth Avenue 
Hospitals. 13:54-61. 1950. 


A case is reported of right homonymous hemianopia with a quadrantic involvement 
of the macula (sparing of macula). The lesion is probably in the left temporal lobe 
and is due to thrombosis of the left posterior cerebral artery. 

The theories to account for preservation of macular function are discussed. 11] ref- 
erences. 2 figures._-Author’s abstract. 


MEDICAL OPHTHALMOLOGY 


The Ocular Manifestations of Hysteria, akNOLD L. ROSS. Philadelphia. Pa. Alum. Bull. 
Pa. St. Col. Opt. 4:1-10, Feb. 1951. 


Some examiners look upon hysteria as a neurosis with morbid manifestations, while 
others consider it to be a dissociation of personalities. The true hysteric is not aware 
of his condition and thus distinguishes himself from the malingerer. The diagnosis 
of hysteria depends on a differentiation between true organic disease and instances 
of simulation. The case history will prove of great value. Treatments vary greatly 
from the conservative use of suggestions to the extreme use of galvanic shocks. 
Hysteria is most severe in children. Heredity plays an important part in the etiology 
of hysteria, although the condition may be brought about by a set of conflicting 
moral influences. Bodily symptoms are due to a morbid state of mind in which the 
patient lacks control over his acts and emotions. Symptoms are usually constant and 
may be motor or sensory in nature. Ocular symptoms may vary from that of complete 
blindness to that of a suspected ocular difficulty. Certain symptoms may appear or 
disappear during the examination. The most consistent symptoms encountered are 
ciliary spasms or paralysis. squints. and visual field changes. At times. the color 
fields may be inverted and specific color amblyopias may be observed. The accom- 
modative mechanism is most usually affected in children. In cases of hysterical squint, 
the separation of the ocular images remains constant regardless of the testing dis- 
tance. Patients with hysterical blindness can offer no plausible reasons for their blind- 
ness. In hysterics. the light sense. light projection, and spacial perceptions are often 
distorted. A correct diagnosis requires the absence of organic lesions or a differentia- 
tion between the symptoms of any lesions present and the symptoms which simulate 


an organic disorder, Systemic symptoms should be correlated with the ocular symp- 


toms. 7 references... Author's abstract. 
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The Eye in Hyperthyroidism. RALPH Ss. RIFFENBURGH, St. Louis. Mo. Am. Pract. 
2:20-1, Jan. 1951. 


Exophthalmos and numerous other eve signs are found in hyperthyroidism. There 
are two types of hyperthyroid cases showing exophthalmos: the typical case of thyro- 
toxicosis with mild symptoms from the exophthalmos, the progressive type. and 
the thyrotropic type. This shows more pain and swelling and may have photophobia 
and increased lacrimation. 

\ suggested mechanism of exophthalmos. dependent on thyroid and pituitary inter- 
action. is given, with the distinctions between the two types. 

In most cases of hyperthyroidism, the exophthalmos subsides with the hyperthyroi- 
dism. However. since distinction is difficult. and the progressive type becomes worse 
as the hyperthyroidism subsides. each case should be studied as a possible progressive 
type before surgery or medication to control the hyperthyroidism. 

Treatment of progressive exophthalmos is unsatisfactory, and various types of 
decompression operations aimed at relieving the orbital fullness are considered. 
9 references._- Author's abstract. 


Gantrisin in the Treatment of Conjunctivitis. A Clinical Evaluation, LESTER H. QUINN. 
Dallas. Texas. Eve. Far. Nose & Throat Monthly 30:81-62. Feb. 1951. 


Gantrisin. a highly soluble single sulfonamide, can be prepared in a comfortable 
buffered solution for use in the treatment of conjunctivitis. Our experience in a series 
of 180 cases substantiates the effectiveness of gantrisin ophthalmic solution in the 
treatment of acute and subacute conjunctivitis. 

Gantrisin ophthalmic solution was effective in the treatment of acute conjunctivitis 
caused by: Staphylococcus aureus. Staphylococcus albus, Streptococcus hemolyticus, 
Streptococcus viridans, Staphylococcus pneumococci. and Hemophilus of eeks. 
It was ineffective against cases of conjunctivitis with negative smears which clinically 
resembled virus infection. Gantrisin is verv effective against the gonococcic, but we 
had no infections of the eves due to this organism. Allergic reaction and sensitization 
were noted in 2 cases in a mild form, Gantrisin ophthalmic solution was very com- 
fortable and was effective against organisms susceptible to other sulfonamides. The 
solution is stable and does not require refrigeration. 10 references. 1 table luthor's 
abstract. 


PHARMACOLOGY, TOXICOLOGY AND THERAPEUTICS 


Eales’ Disease Treated with Cortisone. Streptomycin and Vitamin C. DESMOND MAHON, 
Sligo County. Ireland. J. trish Med. Assoc, 28:50. March 1951. 


The clinical course of Eales’ disease. even without treatment. is subject to much 
variation. Because of this. it is difficult to assess the response to any particular form 
of treatment. A great deal more investigation remains to be done before an optimum 
scheme of dosage of cortisone can be arrived at. The author submits the following 
report: 
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A healthy farmer. aged 34, was admitted to the hospital, Dec. 12, 1950, with a 
history of Eales’ disease of the right eye for nine months. The patient had been seen 
eight months previously and the diagnosis confirmed at another hospital. He had 
already had the usual treatment and investigation for this condition. 

On examination his vision in the right eye was 2/60, left eve 6/5: pupils and ten- 
sions were normal. The vitreous of his right eve was very hazy but a pink glow in 
the periphery of his fundus could be seen. No vessels or other details were visible. 
The left fundus was normal except for slight evidence of sclerosis of the retinal 
arteries. 

The patient was given 2 doses of 50 mg. of cortisone on the first day and 2 doses 
of 25 mg. on subsequent days for three weeks. He also had 0.5 Gm. of dihydrostrep- 
tomycin and 200 mg. vitamin C daily over the same period. 

There was no change in his condition until the second week. when his vitreous began 
to clear and some retinal vessels could be seen. His vision. however. had not changed. 
After three weeks’ treatment the vitreous was quite clear. and it was now obvious that 
he had retinitis proliferans. with areas of detachment. His vision had. by now, come 
up to 6/24. and the patient was quite conscious of the improvement. 

The coincidence of the remarkable improvement with the commencement of these 
drugs is most encouraging and one cannot but feel enthusiastic for their use in the 
future treatment of this disease. 


Four Cases of Ocular Tuberculosis Treated with Trimethoxy-Aurine (A propos de 
quatre cas de tuberculose oculaire traites par la trimethoxy-aurine), JX\CQUES COUZI, 
Paris. Franee. Ann. docul. /84:111-17. Feb. 1951. 


Before streptomycin was introduced, trimethoxy-aurine was employed in the treat- 
ment of various forms of extrapulmonary tuberculosis. including ocular tuberculosis. 
Because streptomycin is expensive and not available in large quantities, except in 
hospitals and sanatoriums. the author. in his private practice, has reserved streptomy- 
cin for the more serious cases. In 4 cases of ocular tuberculosis he has recently used 
trimethoxy-aurine with good results. These include | case of tuberculous uveitis cured 
in a month. with vision improving in that time from 3/10 to 10/10; and 1 case of 
recurrent tuberculous interstitial keratitis. cured in 25 days. In both these cases 6 
tablets of the drug were given daily. In the third case there was a cyelitis accompanied 
by the Jensen type of retinitis. Penicillin and other attempts at treatment had had 
no effect on the cyclitis. and the second eye became involved. Trimethoxy-aurine. in 
a dosage of 4. then 3 tablets daily. for many weeks resulted in complete clearing 
up of the eyelitis. In the fourth case. a macular choroiditis in a patient with long- 
standing bilateral pulmonary tuberculosis cleared up completely in five weeks under 
treatment with 4 tablets daily of the drug. following 4 retrobulbar injections of pen- 
icillin. The administration of trimethoxy-aurine was continued for one month after 
the choroiditis subsided, using a dosage of 3 tablets a day. The use of trimethoxy- 
aurine, which is well tolerated. is of definite value in certain types of ocular tubercu- 
losis, especially torpid eyclitis, and makes it possible to conserve streptomycin and 
PAS for the more severe cases. 
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Topical Aureomyein (Oily Suspension) in Ophthalmology. First Reports on 17 Cases. 
R.A. TROPE. Johannesburg. South Africa. South African M. J. 25:53-4, Jan. 27, 


1951. 


Forty-seven cases of ocular inflamation of uncertain etiology were treated by the 
topical administration of aureomyein in a 0.5 per cent suspension in OL. Ricini. 

In all but 3 cases the cornea and conjunctiva were affected. and treatment showed 
very gratifying results. In the 3 exceptions the inner structures of the eye were in- 
volved, and there appears to have been no effect. ‘ 


The following table sums up the results: 


SUMMARY 1 


ABLE 


Clinical Condition Vo. of Cases Results Remarks 


Acute Good Preated as outpatients 


Follicular conjunctivitis............. l Good Treated as outpatients 

eee 3 Good Treated as outpatients 

3 (Good Results dramatic in all cases. 

2 | Good Pannus regressed. Scars and 

lof | Good sequels must be treated sep- 

2} | Good arately. 

Corneal wloers.................:-0..00-... 5 Good Uncomplicated cases 

Dendritic 1 Good 

Hypopyon Good Well-healed nebulae 

Lacerated 2 Good 

Superficial punctate keratitis..... 3 Good 

Herpes cornea febrilis Good 

Acute marginal vascular Previously treated with 

Disciform Good 2-3 weeks 

3 Doubtful Improvement in 2 cases 


table. Author's abstract. 


Further Experiences with PAS (Weitere Erfahrungen mit PAS). witwer. Bern. 
Switzerland. Ophthalmologica /2/:79-85, Feb.-March 1951. 


Twenty-one cases of tuberculous lesions of the eve treated with PAS have been 
previously reported. Since that report 31 other cases have been treated. Of these 
31 patients. 11 responded well to PAS therapy. and the ocular lesions subsided in a 
relatively short time. Sixteen patients showed very definite improvement. although 
the lesions did not clear up entirely. In most of these cases the eve lesion was chronic. - 
The results showed that the acute, exudative types of ocular lesions respond best to 
PAS therapy. while the chronic types do not clear up so completely or so rapidly. 


Better results are obtained with hospital treatment than with outpatient treatment. In 


174 ¢ june 195] QUARTERLY REVIEW OF OPHTHALMOLOGY 


: 
py 
| 
4 


these cases PAS was given by mouth in the form of powder, which has been found 
more satisfactory than the tablet form; 4 Gm. was given three times a day, with 
meals. It has been found that the subconjunctival injection of PAS is not well tole- 
rated. In 3 cases local application by iontophoresis was tried without any undesirable 
reaction. However, more recently streptomycin has been given by subconjunctival 
injection, using a 1:1000 solution, combined with oral PAS, with good results. In 
some cases when PAS treatment was begun there was a temporary flare-up of the 
ocular inflammation. This is a Herxheimer reaction and not an indication for inter- 
rupting treatment. 9 references. 


The Bacteriology of Eye Infections in the Mid-West, U.S.A, ®. 1. PRITIKIN, M. L. 
DUCHON, AND H. Ss. FARMER, Rockford, Ill. Mil. Surgeon /08:309, April 1951. 


More recently we have received a supply of a new preparation for investigational 
use. This is 1 per cent ophthalmic furacin® ointment. and furacin ophthalmic solu- 
tion containing 0.02 per cent nitrofurazone in an isotonic aqueous solution of pH 
7.0, to which 0.02 per cent phenyl mercuric acetate is added as a preservative. 
Results with this preparation have been good. None of the cases treated proved to 
be refractory or not affected. The infections included staphylococcie abscesses of the 
lids and conjunctivitis due to hemolytic Staphylococcus aureus and Staph. aureus. 
The ointment is instilled in the lower cul de sac every three to four hours, and the 
drops may be prescribed every hour or two as necessary to effect a quick and 
thorough therapeutic response. The solution is somewhat viscid and has a soothing 
effect on an eye like a bland oil. The combination of a solution and ointment provides 
the advantages of both types of vehicle. The well-known bactericidal properties of 
furacin in the treatment of the pyodermas are thus found to be practicable and 
effective when used in the treatment of infections of the eye and lids, 


All of the infections were treated with the newer antibiotic and antibacterial agents. 


and results were most encouraging. Aureomyein ophthalmic solution is particularly 


effective and furacin ophthalmic ointment and solution show evidence of a wide range 
of effectiveness in the infections studied. 


Use of Aureomycin and Chloramphenicol in the Treatment of Trachoma (Essais de 
traitement du trachome par Cauréomycine et la chloromycétine). TOULANT, A. 
LARMANDE, AND M. TOULANT, France. Bull. de Acad. nat. de méd. 135:79-81, Feb. 
6. 1951. 


Aureomycin hydrochloride in solution. in a concentration of 1/200 or 2/100, was 
used for instillation into the eye in the treatment of trachoma. The instillations were 
repeated every two hours and were well tolerated. The functional visual disturbances, 
photophobia, ete. showed rapid improvement under this treatment. The trachoma 
granulations were not entirely cleared up with aureomycin. The gelatinous granula- 
tions, especially, showed little modification; but if they were incised and drained, 
aureomycin favored healing. Desquamation of the superficial layers of the con- 
junctiva by lightly touching with silver nitrate (1/50) aids the action of aureomycin 
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on the deeper layers. The typical pannus of trachoma, true trachomatous keratitis. 
responds well to aureomycin. but other forms of pannus occurring in trachoma show 
little response to aureomycin. The administration of aureomycin by mouth. in the 
usual dosage. had little effect on the lesions of trachoma. but seemed to be of value 
as an adjuvant to the local treatment with aureomycin instillations in some cases. 

Chloramphenicol was also employed in the treatment of trachoma. both American 
chloromycetin and French tifomyein, It was given by mouth in a dosage of 2.50 
Gm. (in two doses) the first day. then 1.50 Gm. daily for the next 10 days. This 
treatment was well tolerated and had a favorable effect on the lesions of trachoma. 
but it did not effect a cure. as the lesions recurred after cessation of treatment. Chlo- 
ramphenicol is not sufficiently soluble to be used in solution for instillations into the 
eve. but if used as powder in the conjunctival sac. it was found to be effective in 
trachoma. 

Neither aureomycin or chloramphenicol produce the spectacular cures of tra- 
choma that some experiments indicated might be expected. They are bacteriostatic 
only, as used clinically. and treatment must be prolonged to avoid recurrence. But 
both have a definite therapeutic value. especially in the acute severe forms of 
trachoma, 7 references. 


INDUSTRIAL OPHTHALMOLOGY 


Eyes in Industry. Ww. wRiGHT. London. England. Brit. Bull. 7:90-91, 1950. 


The scientific study of vision has been left very largely in the hands of physicist- 
and illuminating engineers. recent evidence for this being provided by H. C. Weston’s 
book, Sight. Light and Efficiency. Seeing is such an everyday affair that we do. 
and should. take it for granted. However. the visual expert may legitimately analyze 
the constituent elements in the visual image and endeavor to control the visual situa- 
tion to make perception and recognition as easy as possible. The work of an operator 
in a factory may thus be simplified. fatigue minimized. and a happier mental outlook 
achieved. 
The analysis of a task involves a study of the detail that has to be resolved and 
the limiting discrimination of brightness differences. color. distance. and so on. 
The use of the analysis may involve adjustments to the lighting. consideration of the 
background and shadows. and the selection of the operator. Weston strongly advo- 
cates vocational sight testing. When. for example. the work involves color discrimi- 
nation, and an operator with defective color vision might be unsuitable for the job. 
Then in certain types of work optical aids. such as binocular magnifiers. may be of 
great assistance in enlarging the detail and reducing visual fatigue. 

Another advantage of good lighting in factories is in the prevention of accidents. 
while the chance of accidents to the eyes. either from flying particles or harmful 
radiations. can be greatly minimized by wearing suitable goggles. The whole study 
of these problems has created a new career of oc upational optics. for which Weston’s 
book provides an excellent: foundation. duthor’s abstract. 


176 ¢ june 195] QUARTERLY REVIEW OF OPHTHALMOLOGY 


a 
i 
d 


MISCELLANEOUS 
Retrolental Fibroplasia. Report of Two South African Cases and a Briej Review of 7 
the Literature. H. KAYE AND A. M. RUDOLPH. Johannesburg. South Africa. South a 


African M. J. 24:1089-92, Dec. 30, 1950. 


Bilateral retrolental fibroplasia has had its highest incidence in the larger Ameri- 
can cities, especially Boston. No cases of the disease had previously been encountered 


. in South Africa. The cases described are distinguished from the unilateral type, or 


psuedogiioma. 
An & month old infant had continual searching movements of the eyes. He was iy 


4 delivered by cesarian section at about the thirtieth week of pregnancy, due to severe 


antepartum hemorrhage from a central placenta previa. Birth weight was 2 |b. 


6 oz. (1070 Gm.). The management did not differ from the usual treatment adopted 


at the Transvaal Memorial Hospital, and. after a difficult neonatal period, the child 
was discharged on the fifty-fifth hospital day, no record of the eye condition having 
been made. He then developed normally. but both eyes showed typical features of 


retrolental fibroplasia: shallow anterior chamber, remnants of the pupillary attach- 


ments, and the left eve had an adherent leukoma. 


\ 7 month old female infant. delivered at about the twenty-eighth week of preg- 


nancy. weighed | Ib. 10 oz. (780 Gm.) at birth. She had marked photophobia, shallow 


anterior chambers (especially on the right). remains of the pupillary membrane, and 


white opacities behind the lenses. 


The relationship of the disease to extreme prematurity and. frequently. to vaginal 


bleeding during pregnancy is mentioned. The cause of the condition has not been 


established. but the following factors are considered: the role of vitamin A excess, 


with diminished availability of vitamin EF. aplasia of the anterior neural ectoderm. 


and persistence and hyperplasia of the primary vitreous. 


The disease in South Africa is rare. and, although pediatricians and ophthal- 


mologists have been on the alert for the condition. the cases described are the first 


to be reported in this country. 13 references..Author’s abstract. 


Blindness in Premature Infants, with Special Rejerence to Retrolental Fibroplasia. 
\. €. KRAUSE. Chicago, IIL. Texas Rep. Biol. & Med. 9:46-58. Spring 1951. 


The greatest single cause of infantile blindness is retrolental fibroplasia. The 


definition of the disease should be limited to the common clinical form which re- 


cently has become widespread. It begins as a bilateral exudative retinitis and uveitis. 


generally affecting premature infants in the early months of life. The connective 


tissue and the detached retina later form a mass behind the lens. 


The etiology and true incidence of retrolental fibroplasia are unknown. Circum- 


’ stantial evidence tends to indicate that the disease is associated with the postnatal life 


of the infant. and. therefore. a search for the etiology leads into pediatric man- 


agement. In the premature the kidney has an abnormally low ability to excrete 


phosphates. produce ammonia. and concentrate the electrolytes. The evidence is that 
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the common edema of premature infants is correlated with this renal insufliciency. 
The trend in nutrition of infants has been to use some form of cows’ milk with its 
high amount of electrolyte to replace human milk. and in the fight for survival. blood 
and saline transfusions are given. This treatment is commonly applied to premature 
births in the first few months of life. The faulty electrolyte distribution. water im- 
balance. acidosis and anoxia from the anemia tends to affect the vascular system 
and tissues. It is easier then to understand the cause of the serous exudation of the 
inner eye leading to retrolental fibroplasia. 

There is a high incidence of the disease in infants born in certain obstetric hos- 
pitals. especially those associated with medical schools, All of the infants with the 
disease have been born in hospitals. 

As far as can be determined. this incidence is unrelated to vitamin therapy or 
to the medium in which the vitamin is given. 

The record of the experience of the University of Chicago Clinics during the past 
14 vears is useful in the evaluation of the disease. Correlating the statistics of the 
Chicago Lying-in Hospital. from 1937 to 1950. the total births have enlv increased 
50 per cent: and in the group of infants born weighing less than 1600 Gm.. in 
which the incidence of retrolental fibroplasia is rapidly growing. the number of 
survivals falls in a relatively narrow range and are not increasing. 

There is no satisfactory treatment for the disease. Vitamins A. C. and EF are not 
preventatives. Vitamin E or alpha tocopherol has been recommended as a =pecifie. 
but retrolental fibroplasia oceurs although vitamin E may be given prophylactically 
long before any ocular signs or symptoms appear. If it is given after the disease 
starts. retrogression of the disease is no proof that it influences its course because 
in some eyes the process becomes self-limiting. It is still doubtful that vitamin EF 
influences the disease. There is hope that investigation of the infant will reveal the 
etiology and the method for prevention of retrolental fibroplasia in the near future. 

A review of the clinical symptoms that aid in the diagnosis. and a brief discussion 


of the pathology of the disease are presented. Author's abstract. 


{fn Analysis of Television and Eve Strain. BERNARD SIMMONS. Philadelphia. Pa. 

Optometric Weekly. 1951. 

Guides for comfortable viewing have been submitted by the American Optometric 
Association: 

1. Make sure that your set is properly installed. with particular attention to the 
antenna. for clearest possible reception. 

2. In tuning. adjust tone setting before turning the picture up to desired brilliance. 
Strike a comfortable balance between steadiness of image and brilliance. Either an 
unsteady image or too much light will result in visual discomfort. 

3. Avoid both intense darkness and bright light in the room in which television 
is viewed. If the room is totally dark. there will be too much contrast between the 
bright sereen and its surroundings. If there are bright lights. they will distract you 
from the screen. Mild. indirect light is preferable. 

1. Sun glasses should not be worn for televiewing because they adapt vision to 
unnatural conditions. 
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5. Avoid excessively long periods of close concentration on the television screen. 

6. In case of discomfort, have your vision examined by a competent vision spe- 
cialist and follow his advice. Many older persons who wear bifocal glasses may find 
neither segment suited to television viewing. They may be helped by special lenses 
prescribed for the proper distance. 

Guides have been submitted by the American Medical Association Journal: 

1. In general a large screen is considered better than a small one because it 
allows clearer vision at a greater distance. 

2. A distance of 10 feet or more would, in general, be better than a shorter dis- 
tance, provided the size of screen and room would permit. 

3. The nearer perpendicular in viewing the screen the better. Too much of an 
angle produces distortion and makes binocular vision difficult. 

1. There is not a definite time limit; however, some discretion should be used, 
and it should not be persisted in. beyond the point of fatigue. 

5. Daylight screens, in general, are considered to be better because they are 
compatible with more light in the room, thus reducing the contrast between screen 
and surrounding objects. 

6. Television in itself does not produce eye strain; however, since it requires 
the utilization of all the important components of the visual act, such as convergence, 
focusing. and fusion (single binocular vision), patients often complain of fatigue 
after relatively short periods. This is particularly true if there are any defects in any 
of the mentioned mechanisms of the eye. 

Room size, placement of furniture and. above all. individual preferences are fac- 
tors in determining how far away from the screen, you should sit. The table drawn 
up by the Television Broadcasting Association is suitable. Your own experience 
will best determine the distance for you. 

If you have any eye problem. take it to your specialist—-not to vour friends. 


The Effects of Continuous Light or Darkness on Thyroid Function in Mice. G. pv- 
TRIANO, AND J. MEITES, East Lansing. Mich. Endocrinology 48:217-24, Feb. 1951. 


The effects of continuous light or darkness for 28 days on thyroid activity were 
studied in 204 albino mice of both sexes. Continuous light induced significant redue- 
tions in thyroid weight, thyroid reaction to thiouracil, and thyroid uptake of radio- 
active iodine. Continuous darkness produced significant increases in thyroid weight. 
thyroid reaction to thiouracil. and thyroid uptake of radioactive iodine. It was con- 
cluded, therefore, that continuous light depresses while continuous darkness increases 


thyroid secretion in mice. Several hypothesis are offered to explain these results. 
9 references. 6 tables... Author's abstract. 
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“BUT DOCTOR- 


| CAN'T WEAR THEM! 


. . “PH admit these new glasses may 
be exactly right, but they give me such 
headaches | can’t stand it.” 


Every oculist has such cases 
Patients who have trouble accepting 
new lenses, or adjusting to bifocals .. . 
Others who can’t work at near-point 


without great fatigue. 


10¢¢ of all refraction patients need 


something more than lenses. More than 
150,000 Keystone Home Training serv- 
ices have been prescribed . . . resulting 
in satisfaction and comfort to patients. 
and their gratitude to oculists. 


The coupon will bring you full de- 
tails, including the new Doctor’s Guide. 


Kevstone View Co., Meadville, Penna. 


Please send vour circular telling the condi- 
tions for which the new Keystone Home 
Fraining services are being successfully pre- 
scribed; also send the new Doctor's Guide 
a comprehensive manual of home-training 


orthoptic procedures, free on request 


Name 


Address 


WASHINGTON INSTITUTE 


OF MEDICINE 


Other Publications 
International Record of Medicine 


Journal of Clinical and 
Experimental Psychopathology 


(Quarterly Review of 
Internal Medicine and 
Dermatology 


Quarterly Review of 
Obstetrics and Gynecology 


Quarterly Review of 
Ophthalmology 


Quarterly Review of Pediatrics 


Quarterly Review of 
Otorhinolaryngology and 


Bronchoesophagology 


(Quarterly Review of 
Psychiatry and Neurology 


Quarterly Review of 


Surgery and Urology 
Antibiotics and Chemotherapy 
Antibidticos y Quimioterapicos 


M.D. 


Sample copies sent on request to 


members of the medical profession 
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HEARING HELP for 
VERY YOUNG 
CHILDREN! 


Nine weeks ago, three-year-old Patty 
Wyant of Des Moines (shown above) 
could neither hear nor speak. Her parents 
had been told she never would. Today 
she both hears and speaks... eighteen 
words, as this is written, and she adds 
new words to her vocabulary each week! 


Every otologist has seen the anguished 
anxiety of the mother of a hard of hearing 
child. Here, for the first time, is a practical 
solution to the heart-breaking problem 
which faces these parents: the new Maico 
“Train-Ear™ auditory training unit. 


many as you need, or simply mail the 
coupon below. There is no charge. 

; 4 THE MAICO CO., INC. 

939 Maico Bidg. : Mpls. 1, Minn. 

: 4 Some of my patients may be interested in Maico's 
“Train-Ear.” Kindly send 
brochures. 


City 


i 


Parents can use the portable ““Train-Ear™ 
at home. Through its microphone the 
child hears speech. The 3-speed turntable 
brings him sound effects and other special 
recordings. The built-in radio expands 
his hearing environment. “Train-Ear’s” 
powerful 130-db. output can be adjusted 
to the individual requirement of each ear. 


No longer need the training of the hard of 
hearing child of PRE-SCHOOL age be 
delayed. You can confidently tell the 
parents of such children about this new 
Maico instrument that is. producing 
amazing results throughout the country, 
Maico will send you illustrated brochures 
on the “Train-Ear.”’ Write today for as 
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THE MAKING AND FITTING OF 
ARTIFICIAL EYES ARE A 
SPECIALTY WITH US 

« 


Experience gained through over 100 years of artificial eyemaking 


enables us to produce and fit the very finest in eyes of glass and plastic. 


* 24 hour mail order selection service for glass and plastic stock eyes. 


* Our eyemakers and technicians travel to most principal cities. 


* Our technicians are especially trained to fit artificial eyes to 
all types of motility implants. 


TROUTMAN INTEGRATED 
MAGNETIC IMPLANT 


Developed by R. C. Troutman, M.D. 


Integration of the Troutman magnetic implant is 
accomplished without the use of a pin attachment 
for direct transmission of motility, but through the 


use of a magnetic field which is created between 


the implant and the prosthesis by the use of 
magnets in both. This allows complete coverage of the implant by T’enon’s and 


the conjunctwa and still maintains positive integration. 
Description and surgical technique is available upon request 


Color films showing surgical technique will be loaned to clinical groups upon 


request 


100 YEARS OF ARTIFICIAL EYEMAKING 


MAGER & GOUGELMAN, INC. mew vous 


BOSTON 


BUFFALO 
PITTSBURGH 
WASH NGTON 


30 NORTH MICHIGAN AVENUE + CHICAGO, ILLINOIS 
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Your Skill Goes Further 


O degree of instrumentation can ever substitute for professional skill and 

judgment. But there can be no doubt that adequate instrumentation makes 
possible more efficient use of that skill. The Bausch & Lomb Hydraulic Chair and 
Unit makes possible a centralized refractive procedure. You gain the advantages 
of uniformly and critically precise refractive measurements, relaxation and co- 
operation of patients, and reduction of fatigue for yourself. You'll get more done 
with less effort, and you'll gain the satisfaction that all of your work measures up 
to a higher standard of excellence. x 


BAUSCH 6 LOMB 


OPTICAL COMPANY ROCHESTER 2, N.Y. 
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Pilling supplies the complete line of genuine 
Jackson bronchoscopes . . . the approved models, 
standard for use with all equipment in the stand- 
ard Jackson-type Clinic. 


Pilling makes every size and every type of broncho- 
scope devised by Dr. Chevalier Jackson, and makes 
them—for years of service—trom Broncalloy. 


Broncalloy instruments are lighter, yet stronger— 
thin but rigid—smooth in surface, bite-proot and 
resistant to corrosion, distortion and damage 


Standard Jackson Bronchoscopes, as illustrated, all 
sizes from 4mm. x 20cm. to? mm. x 40cm. with 2 
light carriers and ? lamps. Light carriers are inter 


changeable in bronchoscopes of equal length 


Special sizes can be made to order. Consult us 


Order direct from 


Geo age f. Pilling and Jon 


Company 
Headquarters for ! 2451 WALNUT STREET © PHILADELPHIA 
INSTRUMENTS R BRONCHOESOPHAGOLOGY 


4 Standing Jneitaton. When in Philadelphia, visit our new 


salesroom. Free parking tor doctors on our private lot 
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The Proper 40 Segment 
for Every Occupational Need 


exer? 
The AO line of Ophthalmic Lenses is the most 
comprehensive ever offered to the Professions. 

pets clergym Here you'll find an ample variety of segment 
gardeners shapes and sizes... in Bifocal and Trifocal Lenses 
Optic; ... for men and women engaging in scores of voca- 

ouseKee? tional and recreational pursuits. 
telep In addition, there are AO Occupational Lenses 
Plaste, ormers which combine different segment types in one lens 
ers 


to meet the requirements of specialized activities. 
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Tillyer Ful-Vue Tillyer Flat-Top Tillyer Panoptik Tillyer “A” Tillyer “B” 


TillyerF “t.Vue- Panoptik- Tillyer 
50% inte. Tillyer “D™ Tillyer 


segment type you prescribe for 
‘e easily available... at quick 
notice ..... ur AO Rx Branch Laboratory .. 
which is no further away than your telephone. 
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